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(54) BENZIMIDAZOLE DERIVATIVES 

(57) A novel benzimidazole derivative or a salt thereof is provided, which is represented by the formula: 



(i ) 



wherein R 1 represents an alkyl group, etc., R 2 represents a substituted or unsubstituted aromatic lower alkyl group, R 3 
represents an alkyl group, etc.. and -X- is represented by the following formula (V): 



H 
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etc. This derivative or a salt thereof is useful as medicine. 
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Description 

TECHNICAL FIELD 

5 [0001] The present invention relates to novel benzimidazole derivatives, and, more precisely, to novel benzimida- 
zole derivatives and their pharmaceutical^ acceptable salts having blood sugar level-depressing activity or PDE5-inhib- 
iting activity. The present invention also relates to pharmaceutical compositions comprising, as an active ingredient, 
such benzimidazole derivatives or their salts. 

w DISCLOSURE OF THE INVENTION 

[0002] The subject matter of the present invention is to provide novel benzimidazole derivatives and their pharma- 
ceutical^ acceptable salts, and also pharmaceutical compositions which comprise, as an active ingredient, such benz- 
imidazole derivatives or their pharmaceutical^ acceptable salts, and which are useful for preventing and treating 

15 impaired glucose tolerance, diabetes (type II diabetes), diabetic complications (e.g., diabetic gangrene, diabetic 
arthropathy, diabetic osteopenia, diabetic glomerulosclerosis, diabetic nephropathy, diabetic dermatopathy, diabetic 
neuropathy, diabetic cataract, diabetic retinopathy, etc.), syndrome of insulin resistance (e.g., insulin receptor disorders, 
Rabson-Mendenhall syndrome, leprechaunism, Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence syndrome. 
Gushing syndrome, acromegaly, etc.), polycystic ovary syndrome, hyperlipidemia, atherosclerosis, cardiovascular dis- 

20 orders (e.g., stenocardia, cardiac failure, etc.), hyperglycemia (e.g., abnormal saccharometabolism such as feeding dis- 
orders, etc.), hypertension, stenocardia, pulmonary hypertension, congestive heart failure, glomerulopathy (e.g., 
diabetic glomerulosclerosis, etc.), tubulointerstitial disorders (e.g., Tenopathy induced by FK506, cyclosporin, etc.), 
renal failure, atherosclerosis, angiostenosis (e.g., after percutaneous arterioplasty), distal angiopathy, cerebral apo- 
plexy, chronic reversible obstructions (e.g., bronchitis, asthma (chronic asthma, allergic asthma), etc.), autoimmune dis- 

25 ease, allergic rhinitis, urticaria, glaucoma, diseases characterized by enteromotility disorders (e.g., hypersensitive 
enteropathy syndrome, etc.), impotence (e.g., organic impotence, psychic impotence, etc.). nephritis, cachexia (e.g.. 
progressive weight loss due to the lipolysis. myolysis, anemia, edema, anorexia, etc. associated with chronic diseases 
such as cancer, tuberculosis, endocrine disorder, AIDS, etc.), pancreatitis, or restenosis after PTCA. 
[0003] The present inventors provide a novel benzimidazole derivative represented by the following formula (I) and 

30 its pharmaceutical^ acceptable salt, and a pharmaceutical composition comprising said compound or its pharmaceu- 
tical^ acceptable salt as an effective ingredient, which is usable for preventing and treating impaired glucose tolerance, 
diabetes (type II diabetes), diabetic complications (e.g., diabetic gangrene, diabetic arthropathy, diabetic osteopenia, 
diabetic glomerulosclerosis, diabetic nephropathy, diabetic dermatopathy, diabetic neuropathy, diabetic cataract, dia- 
betic retinopathy, etc.), syndrome of insulin resistance (e.g.. insulin receptor disorders, Rabson-Mendenhall syndrome, 

35 leprechaunism, Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence syndrome, Cushing syndrome, acromeg- 
aly, etc.), polycystic ovary syndrome, hyperlipidemia, atherosclerosis, cardiovascular disorders (e.g., stenocardia, car- 
diac failure, etc.), hyperglycemia(e.g., abnormal saccharometabolism such as feeding disorders, etc.), hypertension, 
stenocardia, pulmonary hypertension, congestive heart failure, glomerulopathy (e.g., diabetic glomerulosclerosis, etc.), 
tubulointerstitial disorders (e.g. t Tenopathy induced by FK506, cyclosporin, etc.), renal failure, atherosclerosis, angios- 

40 tenosis (e.g.. after percutaneous arterioplasty), distal angiopathy, cerebral apoplexy, chronic reversible obstructions 
(e.g., bronchitis, asthma (chronic asthma, allergic asthma), etc.), autoimmune disease, allergic rhinitis, urticaria, glau- 
coma, diseases characterized by enteromotility disorders (e.g.. hypersensitive enteropathy syndrome, etc.), impotence 
(e.g., organic impotence, psychic impotence, etc.), and nephritis, cachexia (e,g., progressive weight loss due to the 
lipolysis, myolysis, anemia, edema, anorexia, etc. associated with chronic diseases such as cancer, tuberculosis, endo- 

45 crine disorder, AIDS, etc.), pancreatitis, or restenosis after PTCA. 



so 




(I ) 



\ 




55 



wherein represents a hydrogen atom, a lower alkyl group, a lower alkoxy group, or a lower alkylthio group; 
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R 2 represents an aromatic lower alkyl group, which may be substituted with one or more groups selected from a 
halogen atom, an alkyl group, a halo-lower alkyl group, a nitro group, a lower alkoxycarbonyl group, an aromatic 
group, an aromatic lower alkyloxy group, a lower cycloalkyloxy-lower alkyl group, an aromatic lower alkyl group, an 
aromatic lower alkenyl group, an aromatic lower alkynyl group, an aromatic oxy lower alkyl group, a lower 
cycloalkyl-lower alkyloxy group, an alkenyl group, a lower atkoxy group, a lower alkytthio group, a lower alkanesuKi- 
nyl group, a lower alkanesulfonyl group, and a lower alkanesuKonylcarbamoyl group; 

R 3 represents an alkyl group, a hydroxy lower alkyl group, an alkenyl group, an aromatic group, a halogenated aro- 
matic group, a lower alkyl aromatic group, a lower alkenyl aromatic group, an aromatic lower alkyl group, or an aro- 
matic lower alkenyl group; and 

-X- is a cross-linking group represented by any one of the following formulas (II) to (VI): 





[0004] In the above formula (I), is preferably a lower alkyl group, and X is a cross-linking group represented by 
the above formula (V). 

[0005] The benzimidazole derivatives provided by the present invention can be prepared according to the following 
reaction formulae (a) to (m). 




45 
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wherein R 1f R 2( and R 3 have the same meanings as described above. R is a protecting group for a carboxyi group, and 
Z is a halogen atom. 

30 [0006] Compound (1) can be converted to Compound (2) by hydrolyzing it with a base such as lithium hydroxide, 
sodium hydroxide, potassium hydroxide, etc. (Reaction formula (a)). Compound (3) can be obtained by treating Com- 
pound (2) with a carboxylic acid activator represented by N.N'-carbonyldiimidazole, 1-{3-dimethylaminopropyl)-3-ethyl- 
carbodiimide or a salt thereof, dicyclohexylcarbodiimide, isobutyloxycarbonyl chloride, isobutyloyl chloride, pivaloyl 
chloride, isobutyl chloroformate, diphenylphosphoryl azide, or diethyl cyanophosphate followed by reacting with the cor- 

35 responding sulfonamide in the presence of a base represented by diazabicycloundecene, triethylamine, 4-dimethylami- 
nopyridine, N,N<iimethylaniline, pyridine, N-methylmorpholine, N-ethylpiperidine, potassium hydroxide, sodium 
hydroxide, potassium phosphate, potassium hydrogencarbonate, potassium carbonate, sodium carbonate, sodium 
hydride, potassium t-butoxide, sodium methoxide, or sodium ethoxide (Reaction formula (b)). The compound obtained 
by the reaction between Compound (2) and the carboxylic acid activator may or may not be isolated. 

40 [0007] Compound (6) can be obtained by reacting Compound (2) with an aminosuHonamide in the presence of car- 
bonyldiimidazole. etc. (Reaction formula (g)). 

[0008] Compound (7) can be obtained by reacting Compound (2) with hydrazine with one of the amino groups 
thereof protected in the presence of carbonyldiimidazole, etc. and treating the resulting product under the acidic condi- 
tions (Reaction formula (h)). Compound (7) can be converted to Compound (8) by reacting it with sulfonyl chloride or 
45 the like in the presence of a base such as triethylamine, etc. (Reaction formula (i)). 

[0009] Compound (2) can be converted to Compound (9) by reacting it with diphenylphosphoryl azide and an alco- 
hol in the presence of a base such as triethylamine, etc. (Reaction formula (j)). Compound (9) can be converted to Com- 
pound (1 0) by treating it under acidic conditions (Reaction formula (k)). Compound (10) can be converted to Compound 
(1 1) by reacting it with sulfonyl isocyanate (Reaction formula (I)), and to Compound (12) with isocyanate (Reaction tor- 
so mula (m)), respectively. 

[0010] The terms "sulfonamides; M aminosurfonamides.' , "sulfonyl chlorides," "sulfonyl isocyanates," and isocy- 
anates" used herein mean those groups having the above-described substituent R 3 , where a functional group, if 
present on the carbon atom thereof, may or may not be protected. Compound (3) having the protected functional group 
can be converted to the desired compound by deprotection. 
55 [001 1 ] Compound (2) can be converted to the corresponding acid halide represented by Compound (4) by reacting 
it with thionyl chloride, thionyl bromide, phosphorus trichloride, phosphorus pentachloride. phosphorus oxychloride, 
oxalyl chloride, or phosphorus tribromide. etc. (Reaction formula (c)). Compound (3) can be synthesized from Com- 
pound (4) and sulfonamide in the presence or absence of a base (Reaction formula (d)). 
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[0012] Compound (5) can be synthesized by reacting Compound (4) with ammonia or ammonia water (Reaction 
formula (e)). Compound (5) can also be synthesized from Compound (1) and ammonia or ammonia water. Alternatively, 
Compound (5) can be obtained by reacting an intermediate that is produced from Compound (2) and the carboxylic acid 
activator in the Reaction formula (b) with ammonia or ammonia water. Compound (3) can also be synthesized from 
Compound (5) and sulfonyl chloride in the presence or absence of a base (Reaction formula (f)). 
[001 3] When R 1( R 2< or R 3 has a reactive substituent in any of the compounds of Compound (1) to Compound (12), 
the substituent can be replaced to the other during the steps of (a) to (m) or in the final step. 
[0014] If desired, the intermediates formed in the above-mentioned steps may optionally be purified, prior to being 
subjected to the next step, through any conventional purification including, for example, recrystallization, column chro- 
matography, thin-layer chromatography, high-performance liquid chromatography and the like. If also desired, the final 
products of the compounds of the present invention may optionally be purified through any conventional purification 
which is employed in the art of purifying organic compounds and which includes, for example, recrystallization, column 
chromatography, thin-layer chromatography, high-performance liquid chromatography and the like. To identify these 
compounds, employable is any of NMR spectrograph* mass spectrograph* IR spectrograph* elementary analysis, 
measurement of melting point and others. 

[001 5] Preferred Examples and their details of various definitions as referred to herein to be within the scope of the 
present invention are described below. 

[0016] The alkyl group used herein means a linear or branched alkyi group having 1 to 20 carbon atoms, including 
a methyl group, an ethyl group, an n-propyl group, an i-propyl group, an n-butyl group, an i-butyl group, a sec-butyl 
group, a t-butyl group, an n-pentyl group, an i-pentyi group, a sec-pentyl group, a 2,2-dimethylperttyl group, a 2-methyl- 
butyl group, an n-hexyl group, a 1-methylpentyl group, a 2-methylpentyl group, a 3-methylpentyl group, a 4-methylpentyl 
group, a 1-ethylbutyl group, a 2-ethylbutyl group, a 1 , 1 -dimethylbutyl group, a 2,2<limethy1-butyl group, a 3,3<iimethyl- 
butyl group, a 1 -ethyl- 1 -methylpropyl group, an n-heptyl group, a 1-methylhexyl group, a 2-methylhexyl group, a 3-meth- 
ylhexyl group, a 4-methyihexyl group, a 5-methyl-hexyl group, a 1 -ethylpentyl group, a 2-ethylpentyl group, a 1,1- 
dimethylpentyl group, a 2,2-dimethylpentyl group, a 3,3-dimethylperrtyl group, an n-octyl group, a 1 -methylheptyl group, 
a 2-methylheptyl group, a 3-methylheptyl group, a 4-methylheptyl group, a 5-methylheptyl group, a 6-methylheptyl 
group, a 1-ethylhexyl group, a 2-ethylhexyl group, a 1,1-dimethyihexyl group, a 2,2-dimethylhexyl group, a 3,3-dimeth- 
ylhexyl group, a n-nonyl group, a 1-methyloctyl group, a 2-methyloctyi group, a 3-methyloctyl group, a 4-methyloctyl 
group, a 5-methyioctyl group, a 6-methyloctyl group, a 7-methyloctyl group, a 1-ethyl-heptyi group, a 2-ethyl heptyl 
group, a 1 , 1 -dimethylheptyl group, a 2,2-dimethylheptyl group, a 3, 3-dimethyiheptyi group, an n-decyl group, a 1 -meth- 
ylnonyl group, a 2-methylnonyl group, a 3-methylnonyl group, a 4-methylnonyl group, a 1 -ethytoctyl group, a 2-ethyloctyl 
group, an n-undecyl group, an n-dodecyl group, an n-tridecyl group, an n-tetradecyl group, an n-pentadecyl group, an 
n-hexadecyl group, an n-octadecyl group, etc. Preferably, those having 2 to 8 carbon atoms are used. 
[0017] The term "lower" means the number of carbon atoms from 1 to 6. Preferable examples of the lower alkyl 
group include a straight chain or branched chain alkyl group such as methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, 
sec-butyl, t-butyl, n-pentyl, i-pentyl, sec-pentyl, t-pentyl, 2-methylbutyl. n-hexyl, 1-methylpentyl, 2-methylpentyl, 3-meth- 
ylpentyl, 4-methylpentyl, 1 -ethyibutyl, 2-ethylbutyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-dimethylbutyl, 1-ethyl-1- 
methylpropyl, or the like. Those having carbon atoms of 1 to 3 are more preferred. 

[0018] The term "hydroxy lower alkyl group" means the above-described lower alkyl group to which a hydroxy! 
group is bonded, including 1 -hydroxyethyl, 2-hydroxyethyl, 1-hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyl, 1- 
hydroxybutyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxybutyl, 1-hydroxypentyl, 2-hydroxypentyl, 3-hydroxypentyl, 4- 
hydroxypentyl. 5-hydroxypentyl, 1 -hydroxy I hexyl, 2-hydroxyhexyl, 3 -hydroxy hexyl, 4-hydroxyhexyl, 5-hydroxyhexyl, 6- 
hydroxylhexyl, 3,4-dihydroxybutyl, 2,4-dihydroxypentyl, 1,3,5-trihydroxyhexyl, (2-hydroxy-1-methyl)ethyl, (1-hydroxy-2- 
methyl)propyl, (2-hydroxy-2-methy()propyl ( (2-hydroxymethyl)propyl, (3-hydroxy-1-methyl)propyl, (4-hydroxy-1- 
methyl)btrtyl, (1-hydroxy-3-methyl)butyl, (2-hydroxy-3-methyl)butyl, (3-hydroxy-3-methyl)butyl, (3-hydroxymethyl)butyl, 
(1-hydroxy-4-methyl)pentyl, (2-hydroxy-4-methyl)pentyl, (3-hydroxy-4-methyi)pentyl, (4-hydroxy-4-methyl)pentyl, (4- 
hydroxymethyl)pentyl, (1,1-dimethyl-2-hydroxy)ethyl, (1,1-dimethyl-2-hydroxy)propyl, (1,1-dimethyl-3-hydroxy)propyl, 
(1,1-dimethyl-2-hydroxy)butyl, (1,1-dimethyl-3-hydroxy)butyl, (1,1-dimethyl-4-hydroxy)butyl, (1-hydroxy-1-methyl)butyl, 
(2,2-dimethyl-1-hydroxy)butyl, (2,2-dimethyl-3-hydroxy)butyt, (2,2-dimethyl-4-hydroxy)butyl ) (2-hydroxymethyl-2- 
methyl)butyl t (3,3-dimethyl-1 -hydroxy)butyl. (3,3-dimethyl-2-hydroxy)butyl ( (3,3-dimethyl-4-hydroxy)butyl, (3- 

hydroxymethyl-3-metliyl)bulyl, etc. . 

[0019] The alkenyl group used herein means a linear or branched alkenyl group having 2 to 20 caroon atoms, 
including a vinyl group, a 1 -propenyl group, a 2-propenyl group, a 1 -butenyl group, a 2-butenyl group, a 3-butenyl group, 
a 1-methyi-1 -propenyl group, a 2-methyl-1 -propenyl group, a 1-methyl-2-propenyl group, a 2-methyl-2-propenyl group, 
a 1-pentenyl group, a 2-pentenyl group, a 3-pentenyl group, a 4-pentenyl group, a 1 -methyl-1 -butenyl group, a 2-methyl- 
1-butenyl group, a 3-methyl-1 -butenyl group, a 2-methyl-2-butenyl group, a 3-methyl-2-butenyl group, a 2-methy1-3- 
butenyl group, a 1,3-butadienyl group, a 3-methyl-3-butenyl group, a 1-hexenyl group, a 2-hexenyi group, a 3-hexenyl 
group, a 4-hexenyl group, a 5-hexenyl group, a 2-methyl-1-pentenyl group, a 3-methyl- 1-pentenyl group, a 4-methyl-1- 
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pentenyl group, a 1-heptenyl group, a 1-octenyl group, a 1-nonenyl group, a 1-decenyl group, a 1-undecenyl group, a 

1- dodecenyl group, a 1-tridecenyl group, a 1-tetradecenyl group, a 1 -pentadecenyl group, a 1-hexadecenyl group, a 1- 
octadecenyl group, etc. Preferably, those having 2 to 8 carbon atoms are used. 

[0020] The lower alkenyl group preferably includes a straight chain or branched chain lower alkenyl group such as 
5 ethenyt, 1-propenyi, 2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1,3-butadienyl, 1 -pentenyl, 2-pentenyl, 3-pentenyl, 4- 
pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 1,4-methylpentenyl, etc. 

[0021 ] The halogen atom includes fluorine, chlorine, bromine, and iodine atoms and its preferable examples are flu- 
orine, chlorine, and bromine atoms. 

[0022] The halo-lower alkyl group means the above-described lower alkyl group substituted with the above- 
to described halogen atom, including fluoromethyl, difluoromethyi, trifluoromethyl, chloromethyl, dichloromethyl, trichlo- 
romethyl, bromomethyl, dibromomethyl, tribromomethyl, iodomethyl, 1-fiuoroethyl, 1-chloroethyl, 1-bromoethyl, 2-fluor- 
oethyl. 2-chloroethyl, 2-bromoethyl, 1,1<Jtfluoroethyl, 1,1-dichloroethyl, 1,1-dibrompethyl, 2,2-drfluoroethyl, 2,2- 
dichloroethyl, 2,2-dibromoethyl, 1,2-difluoroethyl, 1 ,2-dichloroethyl, 1,2-dibromoethyl, 2,2,2-trifluoroethyl, heptafluoroe- 
thyi, 1-fluoropropyl, 1-chloropropyl, 1-bromopropyl, 2-fluoropropyl, 2-chloropropyl, 2-bromopropyl, 3-fluoropropyl, 3- 
15 chloropropyl, 3-bromopropyl, 1,1-difluoropropyl, 1,1-dichloropropyl, 1,1-dibromopropyl, 1 ,2-drf luoropropyl, 1 ,2-dichloro- 
propyl, 1,2-dibromopropyl, 2,3-d'rfluoropropyl, 2,3-dichloropropyl, 2,3-dibromopropyl, 3,3,3-trrfluoropropyl. 2,2,3,3,3- 
pentafluoropropyl, 2-fluorobutyl, 2-chlorobutyl, 2-bromobutyl, 4-fluorobutyl, 4-chlorobutyl t 4-bromobutyl, 4-iodobutyt, 
3,4-dichlorobutyl, 2,4-dibromopentyl, 3,3,4,4,4-perrtafluorobutyl, 2,2,3,3,4,4,4-heptafluorobutyl, perfluorobutyl, 2-fluoro- 
pentyl, 2-chloropentyl, 2-bromopentyl, 5-fluoropentyl, 5-chloropentyl, 3-iodopentyl, 5-bromopentyl, 2-fluorohexyl, 2- 
20 chlorohexyl, 2-bromohexyl, 6-fluorohexyl, 6-chlorohexyl, 6-bromohexyl t 1 ,3,5-trrf luorohexyl, perfluorohexyl, etc. 

[0023] The lower alkoxy group means a straight chain or branched chain alkoxyl group having up to 6 carbon 
atoms, including methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i-butyloxy, sec-butytoxy, t-butyloxy, n-pentyloxy, i- 
pentyloxy, sec-pentyloxy, 2,2-dimethylpropyloxy, 2-methy!butoxy, n-hexyloxy, i-hexyloxy, t-hexyloxy, sec-hexyloxy, 2- 
* methylpentyloxy, 3-methytpentyloxy, 1 -ethylbutyloxy, 2-ethylbutyfaxy, 1,1-dimethylbutytoxy, 2,2-dimethylbutyloxy, 3,3- 

25 dimethylbutyloxy, 1-ethyM-methylpropyloxy, etc. 

[0024] The lower alkoxycarbonyl group means a carbonyl group to which the above-described lower alkoxyl group 
is bonded, including methoxycarbonyl, ethoxycarbonyl, n-propyloxycarbonyl, i-propyioxycarbonyl, n-butyloxycarbonyl, i- 
butyloxycarbonyl, sec-butyloxycarbonyl, t-butyloxycarbonyl, n-pentyloxycarbonyl, i-pentyloxycarbonyl, sec-pentyloxy- 
carbonyl, t-pentyloxycarbonyl, 2,2-dimethylpropyloxycarbonyl, 2-methylbutyloxycarbonyl, n-hexy!oxycarbonyl, i-hexy- 
30 loxycarbonyl, t-hexyloxycarbonyl, sec-hexyloxycarbonyl. 2-methylpentyloxycarbonyl, 3-methylpentyloxycarbonyl, 1- 
ethylbutyloxycarbonyl, 2-ethylbutyloxycarbonyl, 2,2-dimethyfbutyloxycarbonyl, 3,3-dimethylbutyloxycarbonyl, 1-ethyl-1- 
methylpropyloxycarbonyl, etc. 

[0025] The lower cycloalkyloxy-lower alkyl group means the above-described lower alkyl group having bonded 
thereto a cycloalkyloxy group having 3 to 7 carbon atoms, for example, cyclopropyloxy, cyclobutyioxy, cyclopentyloxy, 

35 cyclohexyloxy, cycloheptyloxy, and the like. Examples thereof include (cyclopropyloxy)methyl, 2-(cyclopropyloxy)ethyl, 
(cyclobutyloxy)methyl, 3-(cyclobutyloxy)propyl, cyclopentyloxymethyl. 2-(cyclopentyloxy)ethyl, 4-(cyclopentyloxy)butyl, 
(cyclohexyloxy)methyl, 1-(cyclohexyloxy)ethyl, 2-(cyclohexyloxy)ethyl, 3-(cyclohexyloxy)propyl, 2-(cyclohexyloxy)pro- 
pyl, 1-(cyclohexylQxy)propyl. 4-{cydohexyloxy)butyl, 3-(cyclohexyloxy)butyl, 2-(cyclohexyloxy)butyl, 6-(cyclohexy- 
Ioxy)hexyl, 1-(cyclohexyloxy)butyl. (cycloheptyloxy)methyl, etc. 

40 [0026] The lower cycloalkyl-lower alkyloxy group means the above-described lower alkoxy group having bonded 
thereto a cycloalkyl group having 3 to 7 carbon atoms, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyi, 
cycloheptyl, and the like. Examples thereof include (cyclopropylmethyl)oxy, (2-cyclopropylethyl)oxy, (cyclobutylme- 
thyl)oxy, (3-cyclobutylpropyl)oxy, (cyclopentylmethyl)oxy, (2-cyclopentylethyl)oxy, (4-cyclopentylbutyl)oxy, (cyclohexyl- 
methyl)oxy, (1 -cyclohexylethyl)oxy, (2-cyciohexylethyl)axy, (3-cyclohexylpropyl)oxy, (2-cyclohexylpropyl)oxy, (1 - 

45 cyclohexylpropyl)oxy, (4-cyclohexyibutyt)oxy, (3-cyciohexylbutyl)oxy, (2-cyclohexylbutyl)oxy, (6-cyclohexylhexyl)oxy. (1- 
cyclohexyibutyl)oxy, cycloheptylmethyloxy, etc. 

[0027] The lower alkylthio group means a straight chain or branched chain alkylthio group having up to 6 carbon 
" atoms, including methylthio, ethylthio, n-propylthio, i-propylthio, n-butytthio, i-butyfthio, sec-butylthio, t-butylthio t n- 
perrtylthio, i-pentytthio, sec-pentylthio P 2,2-dimethylpropyflhio, 2-methylbutylthio, n-hexytthio, i-hexylthio, t-hexylthio, see- 
so hexylthio, 2-methylpentylthio, 3-methylpentylthio, 1-ethylbutylthio, 2-ethylbutyfthio, 1,1-dimethylbutylthio, 2,2-dimethyl-. 
butylthio, 3,3-dimethylbutytthio, 1 -ethyl- 1 -methylpropylthio, etc. Preferred are those having carbon atoms 1 to 4 such as 
methylthio, ethylthio, n-propylthio, i-propylthio, n-butylthio, i-butylthio, sec-butylthio, or t-butylthio. 
[0028] The lower alkanesulfinyl group means a straight chain or branched chain alkanesulf inyl group with the alkyl 
moiety thereof containing up to 6 carbon atoms, including methanesulfinyl, ethanesulfinyl, 1-propanesulfinyl, 2-pro- 
55 panesulfinyl, 1 -butanesutf inyl, 2-butanesulf inyl, 1 ,1 -dimethylethanesulf inyl, 1 -(2-methylpropane)sulf inyl, 1 -pentanesutfi- 
nyl, 2-pentanesuHinyl. 3-pentanesulfinyl, 1 -(3-methylbutane)sulfinyl, 1,1-dimethylpropanesulfinyl, 1-hexanesutfinyi, 2- 
hexanesulfinyl, 3-hexanesulfinyl, 1-(2-methylpentane)suHinyl, 1-(3-methylpentane)sulfinyl, 1 -(4-methylpentane)sulf inyl, 

2- ethylbutane-1-sulfinyl, 3-ethylbutane-1-sulfinyl, 1,1-dimethylbutan -1-sulfinyl, 2,2-dimethylbutane-1-sulfinyl, 3,3- 
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Sr U — -' SU,,inyl ' 1 ' ethy, - 1 - meth y , P r °P ane - 1 -^inyl. etc. 



20 



25 



30 
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panesulfonyl. t -butanesulfonyl. 2-butaneS T?Z22E^ ^•"'^ 1-Prcpanesulfonyl. 2-pro- 
tanesuifonyf. 2-pentanesu.fonyl. 3^n^U l*-™**™*™)*^. i^n- 

monocyclic or polycyciic heterocyclic group c»TaS ""l* 8 9roup means an un »ed 

atoms, including pyrrolyl. imidazolyl. iuryi ^ ^TlZ 5232^"^ " T 96 "" ^ and nitr ° 9en 
quinolyl, isoquinolyl. thiophenyl furanvl L Ttan^^* w benztmidazolyl, benzofuryl. indolyl, benzothienyl 
matic ring is not particularly restricted substrtuted hetero atom as described above on the aro- 

5„ atom^^ ™ic group substituted wrth the described 

3-bromophenyl. a-iodopten^S^^^ 2-,odophenyl. 3-f.uorophenyl. 3-<*.orophenyl. 

Kd. inc^ingb^ '^X^ ? t0 «•** the described aromatic group is 
methyl. nWethy.. napCX7naS^^ Phenylpenty.. phenylhexyl. naph%l- 

nolylmethy,. isoquinoVnV^ oji- 
lower alkyl. halo-lower alkyl. nitro. lower alkoxvcartJonS ^ZJlZr? ^ T ha '° 9en atom or a 9 rou P such as 
alkyl. aromatic lower alkyUromati ^ower MeTZnr^T£«ZT ^ ,0wer c ^'Waxy-lower 

lower alkyloxy. lower alkenyl. lower a^^^^Z^ IT*" 5 0 ^ er ^ l0wer «**■"*■- 
fonylcarbamoyl. ^ l0wer alkan esu«'nyl, lower alkanesutfonyl. or lower alkanesul- 

dimethylphenyl. JsdZSwJS ^J<JS2^;t3^J^ ^ethy.phenyl. 2.3-dimethy.phenyl. 2.4- 
Phenyl. pentamethylpheny ?J SSi2IfS!SS , 'Z??^' 3 - Wim ^Pneny. 2.3.5.6-tetramethyl- 
Phenyl. ^rJjLy? 4 n^Xy^^ 2-i-propylphenyl. 3-n-propyl- 

butylphenyl. 2-t-butylphenyl. 3-n b^pheny a+bSSSSZT at S^T^?*,!^ ^^P^ 2-i- 
butylpheny.M-n-perrtylphenylM-i-pSpSyl 4?n^ 4-n^Dutylphenyl, 4-i-butylphenyl. 4-t- 

naphthalen-1-yl. 4-me*Mnaintrialen-Tr^^ 4-n-hexylphenyl. 2-methylnaphthalen-1 -yl. 3-methyl- 

8-me%lnapmLen-TltX^^^^^^ 
thalen-2-yl. 6-metrylnihthale^ 

5.8-dimethylna*hthaleiv2-yl. etc me ^ lna P™alen-2-yl. 8-methylnaphthalen-2-yl. 5,8-dimethylnaphthalen-1-yl, 

SSL ^'S^JS^^c^^ i^r, to which the above- 

naphthy^methyl^-^foS ^JenX^ "^'"9 (P^^methyl. (1-naphthyloxy)methyl. (2- 
thyloxy)ethyl 2-(2 -naphWoSiT i JLES^^f' 1 <^^ 0 ^)^- 1-(2-naphthyloxy)ethyl. 2-(1-naph- 
<^ ^(Pheny.oxyjpropyl. H^apt^- 

K y,oxy,pro W ,.4- f h^ H^W^rw, 3-(2- 



pnenymexyrjoxy, (1-naphthylhexan-6-yl)oxy etc „._„,._,. lt ,^, UWB , lld n. 3Wi t „. 
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2-phenyl-1-hexenyi, etc. 

[0037] The lower alkenyl aromatic group means the above-described aromatic group to which an alkenyl group hav- 
ing 2 to 6 carbon atoms, including 2-vinylphenyl, 3-vinylphenyl, 4-vinylpheny!, 3-isopropenylphenyl, 4-isopropenylphe- 
nyl, 4-allyphenyl, 4-(1-butenyl)phenyl, 4-(2-butenyl)phenyl l 4-(1,3-butanedienyl)phenyl, 4-(3-butenyl)phenyl, 4-(1- 
pentenyl)phenyl, 5-(1-hexenyl)phenyl, etc. 

[0038] The aromatic lower alkynyl group means an alkynyl group having 2 to 6 carbon atoms to which the above- 
described aromatic group is bonded, including phenylethynyl, 3-phenyl-1-propynyl, 3 -phenyl- 1-butynyl, 4-phenyl-1- 
butynyl, 4-phenyl-2-butynyl, 1-phenyl-2-pentynyl, 1-phenyl-4-pentynyl, 6-phenyl-1-hexynyl, etc. 
[0039] Preferred salts of the benzimidazole derivatives of the present invention are non-toxic, ordinary pharmaceu- 
tical^ acceptable salts thereof. For example, mentioned are salts of the derivatives with bases as well as acid-addition 
salts of the derivatives, which include, for example, salts thereof with inorganic bases, such as salts with alkali metals 
(e.g., sodium, potassium); salts with alkaline earth metals (e.g., calcium, magnesium); ammonium salts; salts with 
organic amines (e.g., triethylamine, pyridine, picoline, ethanolamine, triethanolamine, dicyclohexylamine, N.N'-diben- 
zyiethylenediamine); salts with inorganic acids (e.g., hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric 
acid); salts with organic carboxylic acids (e.g., formic acid, acetic acid, trifluoroacetic acid, maleic acid, tartaric acid); 
salts with sulfonic acids (e.g., methanesuHonic acid, benzenesulfonic acid, p-toluenesulfonic acid); salts with basic or 
acidic amino acids (e.g., arginine, aspartic acid, glutamic acid), etc. 

[0040] The compounds of the invention could contain one or more chiral centers, therefore they could be enantiom- 
ers or diastereomers. Few of the compounds containing alkenyl group could also be cis- or trans-isomers. In both 
cases, each of such isomers as well as the mixture thereof are within the scope of this invention. 
[0041] The compounds of the invention can also exist as tautomers, and individual of such tautmers and the mix- 
ture thereof are within the scope of this invention. 

[0042] The compounds of the invention and their salts can be solvate, which are also within the invention. The sol- 
vent for the solvate is preferably hydrate or ethanol. 

[0043] Specific examples of the compounds of the present invention include 1 -(isoquino1in-3-ylmethyl)-2-methyl-6- 
(1 -pentanesulfonylcarbamoyObenzimidazole, 1 -((4-chloroisoquinolin-3-yl)methyl)-2-methyl-6-(1 -pentanesulfonylcar- 
bamoyl)benzimidazole, 1 -((1 -bromonaphthalen-2-yl)methyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl)benzimidazole, 
1 -(2,4-dichlorobenzyl)-6-((2-hydroxy-1 -pentane)sulfonylcarbamoyl)-2-methylbenzimidazole, 1 -(2,4-dichlorobenzyl)-6- 
((4-hydroxy-1 -pentane)sulfonylcarbamoyl)-2-methylbenzimidazole, 1 -(2,4-dichlorobenzyl)-6-((3-hydroxy-1 -pen- 

tane)sulfonylcarbamoyl)-2-methylbenzimidazole 1 1 -(2,4<iichlorobenzyl)-2-methyl-6-(((E)-1 -pent-1 -en)sulfonyl car- 
bamoyl) benzimidazole, 6-(benzenesurfonylcaroarroyl)-1-(2,4-dicW 6-(N'- 
butanesuHonylhydrazinocarbonyl)- 1 -(2,4<iichlorobenzyl)-2-methylbenzimidazole, 6-((n-butyiaminosulfonyi)carbamoyl)- 
1-(2,4-dichlorobenzyl)-2-methyibenzimidazole, 1-(2,4-dichlorobenzyl)-2-methyl-6-[N , -(4-methylphenylsuffonyl)ure- 
ido]benzimidazole t l-(2 t 4-dichlorobenzyl)-2-methyl-6-(N'-phenylureido)benzimidazole, 1-(2-chloro-4-(trifluorome- 
thyl)benzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)benzimidazole, 1-(2-chIoro-4-(trifluoromethyl)benzyl)-2-methyl-6- 
(((E)-1 -pent-1 -en)sulfonyicarbamoyl)benzimidazole ( 1 -(2,4-dichlorobenzyl)-2-methyl-6-((E)-2-phenylethenylsulfonyl- 
carbamoyl)benzimidazole, 1 -(2-chloro-4-phenylbenzyl)-2-methyl-6-(1 -pentanesuHonylcarbamoyl)benzimidazole, 1 -(2- 
chloro-4-phenylbenzyl)-2-methyl-6-(((E)-1 -pent-1 -en)sulfonylcarbamoyl)benzimidazole. 1 -(2-chloro-4-phenylbenzyl)-2- 
methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimidazole t 1-(2-chloro-4-phenylbenzyl)-2-methyl-6-((E)-2-phe- 
nylethenylsulfonylcarbamoyl)benzimidazole, i-(2-chloro-4-phenylbenzyl)-6-((5-chlorothiophen-2-yl)sulfonylcar- 
bamoyl)-2-methyibenzimidazole, 1 -(4-bromo-2-chlorobenzyl)-2-methyl-6-(((E)-1 -pent-1 -en)sulfonylcarbamoyl)- 

benzimidazole. 1 -(4-bromo-2-chlorobenz^)-2-methyl-6-((4-mett^ 1 - ( 4 " 

bromo-2^hlorobenzy1)-2-methyl-6-((E)-2-phenylethenylsulfonylcaroamoyl)benzimidazole 1-(4-bromo-2-chlorobenzyl)- 
6-((5-chlorothiophen-2-yi)sulfonylcarbamoyl)-2-methylbenzimidazole, 1-(4-benzyloxy-2-chlorobenzyl)-2-methyl-6-(1- 
pentanesulfonylcarbamoyl)benzimidazole. 1-(4-benzyloxy-2-chlorobenzyl)-2-methyl-6-((4-methylbenzene)sulfonylcar- 
bamoyl)benzimidazole, 6-((5-brom<rthiophen-2-yl)sulfonylcait>amoyl)-1-(2.4<lichlorob 6- 
{(5-bromothiophen-2-yl)sulfonyto^ 1 -(2-chloro-4- 

(cyclohexylmethyloxy)benzyl)-2-methyl-6-(1-pentanesulfonylcaroamoyl)benzimidazole. 1-(2-chloro-4-(cyclohexylmeth- 
yloxy)benzyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl) benzimidazole, 6-((5-chlorothiophen-2-yl)sulfonylcar- 
bamoyl)-1 -(2,4-dichlorobenzyl)-2-methylbenzimidazole, 1 -(4-bromo-2-chlorobenzyl)-6-((5-bromothiophen-1 - 

yl)sulfonylcarbamoyl)-2-methylbenzimidazoie. i-(2,4-dichlorobenzyl)-2-methyl-6-((4-vinylbenzene)sulfonylcar- 
bamoyl)benzimidazole, 1 -(2-chloro-4-bromobenzyl)-2-methyl-6-((4-vinylbenzene)sulfonylcarbamoyl)benzimidazole, 1 - 
(2-chloro-4-phenylbenzyl)-2-methyl-6-((4-vinylbenzene)suHonylcarbamoyl)benz^ 1-(2,4-dichlorobenzyl)-2- 
methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimidazole, (+)-1 -(1 -(2,4-dichlorophenyl)ethyl)-2-methyl-6-(1 -pen- 
tanesulfonylcarbamoyl)benzimidazole, (-H -(1 -(2 ( 4-dichlorophenyl)ethyl)-2-methyl-6-(1 -pentanesulfonylcar 

bamoyl)benzimidazole, l-(4-bromo-2-chlorobenzyl)-2-methyl-6-((1 -pent-4-en)sulfonylcarbamoyl)benzimidazole, 1 -(2 
chloro-4-phenylbenzyl)-2-methyl-6-(((E)-1-pent-4-en)sulfonylcarbamoyl)benzimidazole, 1-(2-chloro-4-nitrobenzyl)-2 
methyl-6-(1 -pentanesulfonylcarbamoyObenzimidazole, 1 -(2-chloro-4-phenylethynylbenzyl)-2-methyl-6-(1 -pentanesul 
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f loo ;4-(<f:lohexylo^ 

methylbenzenesulfonylcartjamo^benzimidazole. l-(2«h.orcM-(1.pentane^^^ 
pentanesulfonylcarbamoyDbenzimidazole. W^romo^-chlorobenzyO^methy^^ 

robenzyl -6-((4- tV droxy0^en1ane)sulfonylc a rbamoyl)-2-methylbenzimicteole. (S)-1 -(2 4k1 ch orobenzvlSf 4 

active H2.4-dic^^ 

S 1 ^J^T^* 0 - 2 - methy,benzimidaz0,e < showin 9 l0 "9 er »«»«*>" «me by liquid chror^o^hy) S^al y 

retention tone by liquid chromatography), optically active 1-(2.4-dichtorobenzyl)-6-((3-hydroxy-1 WntaneisLrS 
bamoyO-2-me hylbenzimidazole (showing longer retention time by liquid chiromatogr^ 
d.chtorcfcenz y |)-6-((3-hydrox y -l^entane)su 

l-(2 < hloo-4.(1^exylbenzyl)-2.methy|.6.(pentanesulfonyl<ar^ 1 -(2-chloro^{thio P h«vJ 

yl)b^zy.) ; 2^ ^^^.(^^^7)2. 
T^^T"??** ^^^^ole. l-^hloro^furan^-y^ 

^*r^t P ^f^^ l^-chloro-^phe- 
^"S^ H2-chloro-4-(phenSn^ 
zyl)-2-methyl-^ 1-(2-ch.oro.4- (E)-2^^^ 

l^Str''' 2 ^^ W2-ch.oro-4.((E)-2.phenyle^ 
2222? ^rbarnoy.)benz,midazo.e. W^butyloxy^hlorobenz^ 

H2-chlo.o-4-(3-methylbutoxy)benzyl)-2-metty^^^ etc 
1°°**' ten *™ d ^derivatives and their pharmaceutically acceptable salts of the present invention that are 

rnent.oned hereinabove effective for preventing and treating various disorders, for example, impaired glucose toler- 
ance, diabetes (type II diabetes), diabetic complications (e.g.. diabetic gangrene, diabetic arthropathy, diabetic osteo- 
penia dtabetic glomerulosclerosis, diabetic nephropathy, diabetic dermatopathy. diabetic neuropathy, diabetic cataract 
diabetic retinopathy, etc.). syndrome of insulin resistance (e.g.. insulin receptor disoiders. Rabson-Mendenhall syn- 
drome, leprechaunism. Kobberling-Dunnigan syndrome. Seip syndrome, Lawrence syndrome, Cushing syndrome 
acromegaly, etc.). polycystic ovary syndrome, hyperlipidemia. atherosclerosis, cardiovascular disorders (e.g stenocar- 
dia. card.ac failure etc.). hyperglycemia (e.g.. abnormal saccharometabolism such as feeding disorders etc.) and 
hypertension based on their Wood sugar level-depressing activity, as well as stenocardia, hypertension, pulmonary 
hypertension, congestive heart failure, glomerulopathy (e.g., diabetic glomerulosclerosis, etc.). tubulointerstrtial disor- 
■dsot(e.fl,. renopathy induced by FK506. cyclospori n, etc.). renal failure, atherosclerosis, angiostenosis (e g after per- 
cutaneous arterioplasty). distal angiopathy, cerebral apoplexy, chronic reversible obstructions (e.g.. bronchitis, asthma 

iChroniP asthma aflarnir* actfem*!i\ a*** \ - _i: ■• 



(chronic asthma, allergic asthma), etc.), autoimmune diseases, allergic rhinitis, urticaria, glaucoma, diseases charac- 
erized by enteromotjlrty disorders (e.g.. hypersensitive enteropathy syndrome, etc.). impotence (e.g„ organic impo- 
tence, psychic impotence, etc.). and diabetic complications (e.g.. diabetic gangrene, diabetic arthropathy, diabetic 
osteopenia, diabetic glomerulosclerosis, diabetic nephropathy, diabetic dermatopathy. diabetic neuropathy, diabetic 
cataract, diabetic retinopathy, etc.). nephritis, cachexia (e.g., progressive weight loss due to the lipolysis, myolysis ane- 
mia, edema, anorexia, etc. associated with chronic diseases such as cancer, tuberculosis, endocrine disorder AIDS 
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etc.). pancreatitis, and restenosis after PTCA based on their cGMP-PDE (especially PDE-V)-inhibiting activity, smooth 
muscle relaxing activity, bronchodiiating activity, vasodilating activity, smooth muscle cell suppressing activity, and 
antiallergic activity. 

[0045] To use the benzimidazole derivatives of the present invention for treating diseases or disorders such as 
those mentioned hereinabove, they may be formulated into pharmaceutical compositions of ordinary forms, which com- 
prise, as an active ingredient, any of the derivatives along with pharmaceutical^ acceptable carriers, such as organic 
or inorganic solid or liquid vehicles, and which are suitable for oral administration, parenteral administration or external 
application. The pharmaceutical compositions may be of any solid form of tablets, granules, powders, capsules, etc., or 
may be of any liquid form of solutions, suspensions, syrups, emulsions, lemonades, etc. 

[0046] If desired, the pharmaceutical compositions may further contain a pharmaceutical aid, a stabilizer, a wetting 
agent, and also any ordinary additive of, for example, lactose, citric acid, tartaric acid, stearic acid, magnesium stearate, 
terra alba, sucrose, corn starch, talc, gelatin, agar, pectin, peanut oil, olive oil, cacao butter, ethylene glycol, etc. 
[0047] The amount of the above-mentioned derivative of the present invention to be used shall vary, depending on 
the age and the condition of patients, the type and the condition of diseases or disorders, and the type of the derivative 
to be used. In general, for oral administration, the dose of the derivative may be from 1 to 1 00 mg/kg; and for intramus- 
cular injection or intravenous injection, it may be from 0.1 to 10 mg/kg. Such a unit dose may be applied to a patient 
once to four times a day. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0048] 

Fig. 1 shows chemical formulae of compound (13) to compound (16). 
Fig. 2 shows chemical formulae of compound (1 7) to compound (20). 
Fig. 3 shows chemical formulae of compound (21) to compound (24). 
Fig. 4 shows chemical formulae of compound (25) to compound (28). 
Fig. 5 shows chemical formulae of compound (29) to compound (32). 
Fig. 6 shows chemical formulae of compound (33) to compound (36). 
Fig. 7 shows chemical formulae of compound (37) to compound (40). 
Fig. 8 shows chemical formulae of compound (41) to compound (44). 
Fig. 9 shows chemical formulae of compound (45) to compound (48). 
Fig. 10 shows chemical formulae of compound (49) to compound (52). 
Fig. 1 1 shows chemical formulae of compound (53) to compound (56). 

Fig. 12 shows chemical formulae of compound (57) to compound (60). - 

Fig. 13 shows chemical formulae of compound (61) to compound (64). ~ 

Fig. 14 shows chemical formulae of compound (65) to compound (68). 

Fig. 15 shows chemical formulae of compound (69) to compound (72). 

Fig. 16 shows chemical formulae of compound (73) to compound (76). 

Fig. 1 7 shows chemical formulae of compound (77) to compound (80). 

Fig. 18 shows chemical formulae of compound (81) to compound (84). 

Fig. 19 shows chemical formulae of compound (85) to compound (88). 

Fig. 20 shows chemical formulae of compound (89) to compound (92). 

Fig. 21 shows chemicarformulae of compound (93) to compound (96). 

Fig. 22 shows chemical formulae of compound (97) and compound (98). 

Best Mode fo r Carrying Out the Invention 

[0049] The present invention is illustrated more specifically by referring to the following Examples. However, the 
present invention is not limited thereto. 

Production Example 1 

Production of ethyl 4-(acetylamino)-3-((isoquinolin-3-ylmethyl)amino)benzoate 

[0050] A mixture of ethyl 4-(acetylamino)-3-aminobenzoate (1.11 g), 3-(bromomethyl)isoquinoline (1 .37 g), sodium 
carbonate (0.74 g), sodium iodide (0.15 g), ethyl acetate (10 ml), and water (2.5 ml) was stirred at 70°C for 20 hours. 
Water was added to the reaction mixture, which was extracted with ethyl acetate. After the organic layer was dried and 
concentrated, the residue was purified by silica gel column chromatography (eluate: methanot/ethyl acetate = 1/9) to 
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obtain the desired compound, ethyl 4-(acetylamino)-3-((isoquinolin-3-ylmethyl)amino)benzoate (0.91 g). 

[Physicochemical property of the compound] 

[0051] 

1 H-NMR (CDCI 3 , 6 ppm): 1.37(3H, t. J=7.1Hz), 2.69(3H, s). 4.36(2H. q, J=7.1Hz), 5.65(2H, s), 7.04(1 H. s), 7.60- 
7.66(3H, m), 7.76(1 H, d. J=8.5Hz), 7.99(2H, m), 8.06(1 H, d, J=1.1Hz), 9.25(1 H, s). 

Production Example 2 

Production of ethyl 4-(acetylamino)-3-(((4-chloroisoquinolin-3-yl)methyl)amino)benzoate 

[0052] According to the method of Production Example 1 , the desired compound, ethyl 4-(acetylamino)-3-(((4-chlo- 
roisoquinolin-3-yl)methyl)amino)benzoate (0.536 g) was obtained using ethyl 4-(acetylamino)-3-aminobenzoate (0.524 
g). 4-chloro-3-(chloromethyl)isoquinoline (0.50 g), sodium carbonate (0.300 g), and sodium iodide (0.071 g). 

[Physicochemical property of the compound] 

[0053] 

1 H-NMR (CDCI3, 5 ppm): 1.38(3H. t. J=7.0Hz), 2.30(3H. s), 4.35(2H, q, J=7.1Hz), 4.72(2H, s). 4.91(1H, brs). 
7.58(1H t d, J=7.8Hz), 7.68(2H, m), 7.85(2H, m), 8.01(2H. m), 8.26(1H ( d, J=6.4Hz), 9.16(1H, s). 

Production Example 3 

Production of 6-(ethoxycarbonyl)-1-(isoquinolin-3-ylmethyl)-2-methy1benzimidazole 

[0054] A mixture of ethyl 4-(acetylamino)-3-((isoquinolin-3-ylmethyl)amino)benzoate (0.90 g) as obtained in Pro- 
duction Example 1, cone. HCI (1 ml), and ethanol (10 ml) was refluxed under heating for 2 hours. The reaction mixture 
was neutralized with a saturated sodium hydrogencarbonate solution and extracted with ethyl acetate. The resulting 
extract was concentrated to give the desired compound, 6-(ethoxycarbonyl)-1 -(isoquinolin-3-ylmethyl)-2-methylbenzim- 
idazole (0.92 g). 

[Physicochemical property of the compound] 
[0055] 

1 H-NMR (CDCI3. 5 ppm): 1.41(3H, t, J=7.1Hz), 2.70(3H, s). 4.36(2H, q, J=7.1Hz), 5.65(2H, s), 7.04(1H ( s), 7.60- 
7.66(3H, m), 7.77(1 H, d, J=8.5Hz), 7.99(2H t m), 8.07(1 H, d. J=1.3Hz), 9.25(1 H, s). 

Productign Ex^mplQ4 

Production of 1 -((4-chloroisoquinolin-3-yt)methyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole 

[0056] According to the method described in Production Example 3, this compound was synthesized from ethyl 4- 
(acetylamino)-3-(((4-chloroisoquinolin-3-yl)methyl)amino)benzoate. 

[Physicochemical property of the compound] 

[0057] — . 

1 H-NMR (CDCI3, 8 ppm): 1.38(3H, t, J=7.1Hz), 2.76(3H, s), 4.34(2H, q, J=7.1Hz), 5.77(2H, s), 7.69(2H, m), 
7.86(2H, m), 7.94(2H, m), 8.13(1H, d, J=1.3Hz), 8.28(1H, d, J=8.4Hz), 8.98(1H. s). 
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Production Example 5 

Preparation of 6-carboxy-1 -(isoquinolin-3-ylmethyl)-2-methylbenzimidazole 

[0058] A mixture of 6-(ethoxycarbonyl)-1-(isoquinolin-3-yimethyl)-2-methylbenzimidazole (0.91 g) as obtained in 
Production Example 3, aqueous 10% sodium hydroxide (10 ml), and ethanol (10 ml) was refluxed under heating for 1 
hour. The reaction mixture was once acidified by adding cone. HCI (2 ml), and then neutralized with aqueous saturated 
sodium hydrogencarbonate. Precipitated crystals were collected and dried to obtain the desired compound, 6-carboxy- 
1-(isoquinolin-3-ylmethyl)-2-methyl-benzimidazole (0.79 g). 

[Physicochemical property of the compound] 

[0059] 

1 H-NMR (DMSO-d6, 6 ppm): 2.66(3H, s), 5.75(2H ( s), 7.58(1 H. d. J=8.4Hz), 7.65(1H, t. J«7.1Hz), 7.72(1H, s), 
7.76(2H, m), 7.93(1 H, d, J=8.3Hz), 8.09(2H, m), 9.28(1 H, s). 

Production Example 6 

Production of 6-carboxy-1 -((4-chloroisoquinoiin-3-yl)methyl)-2-methylbenzimidazole 

[0060] According to the method described in Production Example 5 ( this compound was synthesized from 1 -((4- 
chloroisoquinolin-3-yl)methyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole. 

[Physicochemical property of the compound] 

[0061] 

1 H-NMR (DMSO-d6. 8 ppm): 2.59(3H, s), 5.90(2H, s), 7.50(1 H, d, J=8.4Hz), 7.44(1 H, dd, J=8.4 and 1.3Hz), 
7.79(1H ( t, J=7.5Hz), 7.99(2H, m), 8.15(1H, d. J=8.1Hz), 8.26(1H, d, J=8.5Hz), 9.13(1H, s) 

Production Example 7 

Production of 1 -((1 4)romorHphthalen-2-yl)methyl)-6^rtx)xy-2-methylbenzimidazole 

[0062] According to the method of Production Example 1, the crude product of the desired compound, ethyl 4- 
(acetylamino)-3-(((1-bromonaphthalen-2-yl)metrtyl)amino)benzoate, was obtained using ethyl 4-(acetylamino)-3-ami- 
nobenzoate (0.50 g), 1-bromo-2-(bromomethyl)naphthalene (0.81 g), sodium carbonate (0.38 g), and sodium iodid 
(0.10 g). 

[0063] This product was immediately converted to 1 -((1 -bromonaphthaien-2-yl)methyl)-6-carboxy-2-methylbenzim- 
idazole (0.514 g) according to the method of Production Example 3, followed by the method of Production Exampl 5. 

[Physicochemical property of the compound] 

[0064] 

1 H-NMR (DMSO-d6, 5 ppm): 2.56(3H, s), 5.84(2H, s), 6.61 (1H, d, J=8.6Hz), 7.63(1 H, t. J=7.8Hz). 7.66(1 H, d, 
J=8.5Hz). 7.75(1H, t. J=7.8Hz), 7.81(1H, d, J=8.6Hz). 7.86(1H, d, J=8.6Hz), 7.95(1H. d. J=8.2Hz), 7.99(1H, s), 
8.30(1H, d, J=8.6Hz), 12.69(1H, s). 

Production Example 8 

Production of 1 -(2,4<lichlorobenzyl)-6-(hydrazinocarbonyl)-2-methylbenzimidazole 

[0065] A mixture of 6-carboxy-1-(2 ( 4-dichlorobenzyl)-2-methylbenzimidazole (597 mg) as obtained in Production 
Example 14, 1,V-carbonyldiimidazole (433 mg), and dehydrated N.N-dimethytformamide (6.0 ml) was stirred at room 
temperature for 1 hour. To the reaction solution were added diazabicycloundecene (0.40 ml) and tert-butoxycarbonyl- 
hydrazine (353 mg). The mixture was stirred at 100°C for 4 hours. After cooling, water (30 ml) was added to the mixture, 
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which was adjusted to pH 4 with HCI and extracted with a mixed solvent of chloroform/methanol (4/1). The organic layer 
was dried over magnesium sulfate and evaporated to dryness under reduced pressure. The resulting residue was 
washed with ether to obtain 1-(2,4-dichlorobenzyi)-6-(hydrazinocarbonyl)-2-methyibenzimida20le as light-yellow pow- 
der (250 mg). 

5 

[Physicochemical property of the compound] 
[0066] 

10 1 H-NMR (DMSO-d6): 2.52(3H, s), 5.64(2H, s), 6.51 (1H, d, J=8Hz), 7.34(1 H, d. J=8Hz), 7.65(1 H, d. J=8Hz). 
7.72(1 H, d. J=8Hz), 7.90(1 H, s). 

Production Example 9 

is Production of 6-(tert-butoxycarbonylamino)-1 -(2,4-dichlorobenzyl)-2-methylbenzimidazole 

[0067] A mixture of 6-carboxy-1-(2,4-dichlorobenzyl)-2-methylbenzimtdazole (200 mg) as obtained in Production 
Example 14, tert-butyl alcohol (5.7 ml), diphenylphosphoryl azide (1.54 ml), triethylamine (1.0 ml), and 1.4-dioxane (20 
ml) was refluxed under heating for 12 hours. The reaction solution was allowed to cool, diluted with ethyl acetate, and 
20 washed successively with saturated aqueous sodium hydrogencarbonate three times and with water once. The organic 
layer was evaporated to dryness under reduced pressure, and the residue was purified by silica gel column chromatog- 
raphy (chloroform/methanol = 200/1 as eluate) to obtain 6-(tert-butoxycarbonylamino)-1-(2,4Klichlorobenzyl)-2-methyl- 
benzimidazole as white powder (2.15 g). 

25 [Physicochemical property of the compound] 

[0068] 

1 H-NMR (DMSO-d6): 1.42(9H, s), 2.42(3H, s), 5.40(2H, s). 6.44(1 H, d, J=8Hz), 7.12(1 H, d, J=8Hz), 7.32(1 H, d. 
so J=8Hz), 7.42(1 H. d. J=8Hz), 7.49(1 H, brs), 7.72(1 H, s), 9.27(1 H, brs). 

PrQdMCtiQn Ex?mplq 10 

Production of 6-amino-1-(2,4-dichlorobenzyl)-2-methylbenzimidazole 

35 

[0069] 6-(tert-Butoxycarbonylamino)-1 -(2,4-dichlorobenzy1)-2-methylbenzimidazole (2.05 g) as obtained in Produc- 
tion Example 9 was dissolved in 4 N HCI/ethyl acetate (20 ml) and stirred at room temperature for 1 hour. The reaction 
mixture was evaporated to dryness under reduced pressure, and the residue was extracted using chloroform and sat- 
urated aqueous sodium hydrogencarbonate. The organic layer was dried over magnesium sulfate, and evaporated to 
40 dryness under reduced pressure to obtain 6-amino-1-(2,4-dichlorobenzyl)-2-methylberuimidazole as white powder 
(152 g). 

[Physicochemical property of the compound] 
45 [0070] 

1 H-NMR (DMSO-d6): 2.38(3H, s), 5.32(2H, s), 6.32(1H, s), 6.43(1H, d, J=8Hz) ( 6.48(1H ( d, J=8Hz), 7.22(1H, d. 
J=*8Hz), 7.33(1 H, dd, J=*8, 2Hz), 7.72(1 H ( d, J=8Hz). 

so Production Example 1 1 

Production of 2-chloro-1-((methanesulfbnyloxy)methyl)-4-(trifluoromethyl)benzene 

[0071] Methanesulfonyl chloride (1.1 ml) was added dropwise to a solution of 2-chloro-4-(trifluoromethyl)benzyl 
55 alcohol (2.64 g) and anhydrous triethylamine (2.3 ml) in anhydrous d ten lorom ethane (30 ml) in a nitrogen stream under 
ice-cooling and the mixture was stirred for 30 minutes under the same conditions. The reaction mixture was succes- 
sively washed with water, aqueous sodium hydrogencarbonate. and saturated aqueous sodium chloride, dried over 
anhydrous magnesium sulfate. The filtrate was concentrated to give 2-chloro-1-((methanesuHonyloxy)methyl)-4-(trif- 
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luoromethyi)benzene as white crystals (3.62 g). 
[Physicochemical property of the compound] 
5 [0072] 

1 H-NMR (CDCI 3 ): 3.08(3H, s), 5.37(2H, s). 7.58(1 H. d, J=8Hz), 7.65(1 H, d, J=8Hz), 7.70(1 H, s). 
Production Example 12 

10 

Production of ethyl 4-(acetylamino)-3-((2-chloro-4-(trrfluoromethyl)benzyl)amino)benzoate 

[0073] Ethyl 4-(acetylamino)-3-((2-chloro-4-(trifluoromethyl)benzyl)amino)benzoate was obtained as white crystals 
(915 mg) from ethyl 4-(acetylamino)-3-aminobenzoate (700 mg) and 2-chloro-1-((methanesulfonyloxy)methyl)-4-(trif- 
is luoromethyl)benzene (909 mg) in the same manner as in Production Example 1 except for using N.N-dimethyl forma- 
mide as the solvent and potassium carbonate as the base. 



[Physicochemical property of the compound] 



20 [0074] 

1 H-NMR(CDCI 3 ): 1.33(3H. t. J=7Hz), 2.25(2H. s), 4.31 (2H, q, J=8Hz), 4.53(3H, s), 7.33(1 H, s), 7.40(1 H, d, J=8Hz), 
7.46-7.55(3H, m), 7.68(1 H, s). 

25 Production Example 13 



Production of 6-carboxy-1 -(2-chloro-4-(trifluoromethyl)benzyl)-2-methylbenzimidazole 

[0075] By performing successively the methods of Production Examples 3 and 5, 6-carboxy-1 -(2-chloro-4-(trifluor- 
30 omethyl)benzyl)-2-methylbenzimidazole (777 mg) was obtained as white crystals from 4-(acetylamino)-3-((2-trifluor- 
omethyl)benzyl)amino))benzoate (910 mg) as obtained in Production Example 12. 



[Physicochemical property of the compound] 



35 [0076] 

1 H-NMR(DMSO<!6): 2.51 (3H, s). 5.71 (2H, s), 6.63(1 K d, J=8Hz), 7.63(2H, t, J=8Hz). 7.82(1 H, d. J=8Hz). 
8.01(2H,s). 



40 Production Example 14 



< First step ) 



45 



so 



Production of ethyl 4-(acetylamino)-3-nitrobenzoate 

[0077] Acetyl chloride (62 ml) was added dropwise to a mixture of ethyl 4-amino-3-nitrobenzoate (142 g), N,N- 
dimethylaniline (110 ml), and toluene (940 ml) in an ice bath. After stirring the mixture at 50°C for 3 hours, it was cooled. 
Water (142 ml) was added thereto to stop the reaction. The toluene layer was separated and the organic layer was 
washed with dilute hydrochloric acid and successively with water. After the organic layer was concentrated to about 1/3 
volume, hexane (284 ml) was added thereto for crystallization. Crystals were collected by filtration and washed wrth 
hexane to obtain the desired compound, ethyl 4-(acetylamino)-3-nitrobenzoate (157.7 g). 



[Physicochemical property of the compound] 
55 [0078] 

1 H-NMR (CDCI 3 , 6 ppm) : 1.42(3H, t, J=7.1Hz), 2.33(3H. s), 4.42(2H. q, J=7. 1 Hz), 8.28(1 H, dd. J=2.1 and 8.9Hz), 
8.89(1 H, d, J=2.1Hz). 8.91 (1H, d, J=8.9Hz). 10.55(1 H, brs). 
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< Second step) 



Production of ethyl 4-(acetylamino)-3-aminobenzoate 



10 



at a hydrogen atmosphere. The catSyst was cSS bv f'iE ^ 3 0 9) was *"« « 40'C for ?9 hou* 

and the m,xture was cooled to 10-C to effect cryswSSto^SIi? (33 ° 9 , was added *°P« i »» thereto at 50°C 

[Pnysicochemical property of the compound] 
'5 [0080] 



20 



(Third Step) 



Production of ethyl M««yi™irio^ 



[0081 ] in the same manner as in Produrtinn f v ^u 
* < a <*^n°^ «*8 9) was obtained from ethyl 4- 

iodide (8.1 g). 9; ' ^^'"ooenzyl chior.de (42.2 g). potassium carbonate (30 g), and sodium 

[Pnysicochemical property of the compound] 
30 [0082] 

'H-NMR (CDCIg 8 ppm): 1.37(3H. t. J=7 1Hz) 2 23f3H «i i. *nrou , , 

d. J=5.7Hz). 7.18(1H. d. J=8.3Hz). 7.31( H ' Sl' 3 2 ' T t£?i * J=53H2 >- 441 < 2H . 

J=8.2Hz), 7.51 (1 H, d. J=8.2Hz). J-MHz), 7.39(1H, d. J=7.3Hz). 7.42(1 H. d. J=2.0Hz), 7.46(1 H. d. 

< Fourth and Fifth Steps) 

Production of 6-carboxy-l-(2,4^ichlorobenzyl)-2.methylbenzimidazole 

dchlorcfcenzyl^ethoxy^^ f 40 9) *» 1-C2.4- 



45 



[Physicochemical property of the compound] 



[0084] 



50 



Production F Ygmpiojj 
(First Step) 

55 Production of N-t-butylmethanesulfonamide 
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refluxed under heating for 1 hour. The resulting reaction mixture was cooled with ice, made acidic by adding dilute 
hydrochloric acid, and extracted with chloroform. The organic layer was washed with water and dried over sodium sul- 
fate. The resulting solution was distilled under reduced pressure to obtain N-t-butylmethanesulfonamide (244 g) as 
white solid. This product was immediately subjected to the next step. 

5 

(Second Step) 

Production of N-t-butyl-2-hydroxy-l -pentanesulfonamide 

to [0086] A 2.0 M solution of lithium diisopropylamide in heptane/tetrahydrofuran/ethyibenzene (400 ml) was cooled 
to -45 to -50°C under nitrogen atmosphere. A solution (100 ml) of N-t-butylmethanesulfonamide (55.0 g) in tetrahydro- 
furan was added dropwise thereto for 20 minutes. After raising the temperature to 5°C taking 1 hour, the solution was 
cooled again to -65°C. To the resulting solution was added dropwise a solution of n-butyl aldehyde (28.8 g) in tetrahy- 
drofuran (100 ml) for 30 minutes. The solution was stirred for 18 hours while raising the temperature gradually to room 

is temperature. The resulting reaction solution was poured into an excess amount of dilute hydrochloric acid under cooling 
with ice to make it acidic and extracted with ethyl acetate. The organic layer was washed with water, dried over sodium 
sulfate, and concentrated under reduced pressure to obtain a solid crude product. Hexane (300 ml) was added thereto 
with stirring. Crystals thus obtained were collected by filtration, washed with hexane, and dried under reduced pressure 
to obtain N-t-butyl-2-hydroxy-l-pentane-sulfonamide (46.2 g) as white crystals. 

20 

[Physicochemical property of the compound] 
[0087] 

25 1 H-NMR (CDCI 3 , 6ppm): 0.95(3K t, J=7.0Hz), 1.39(9H, s), 1.41-1.49(3H, m), 1.60(1H, m), 3.15(2H, m),3.28(1H, 
d, J=2.1Hz), 4.20(1 H, m), 4.48(1 H, s). 

(Third Step) 

30 Production of N-t-butyl-2-benzoyloxy-1 -pentanesulfonamide 

[0088] Under nitrogen atmosphere, benzoic acid (92.8 g) was added gradually to a mixture of N.N'-carbonyldiimi- 
dazole (123.3 g) and tetrahydrofuran (500 ml) taking 10 minutes at room temperature. After stirring for 1 hour at room 
temperature, a solution of N-t-butyl-2-hydroxy-1 -pentanesulfonamide (84.9 g) in tetrahydrofuran (300 ml) was added 

35 dropwise thereto taking 1 5 minutes. Then, a solution of diazabicycloundecene (57.9 g) in tetrahydrofuran (200 ml) was 
added dropwise thereto taking 35 minutes and the resulting solution was stirred for 17 hours at room temperature. The 
reaction mixture was decanted to ice-water, made acidic by adding dilute hydrochloric acid, and extracted with chloro- 
form. The organic layer was washed with a saturated aqueous solution of sodium hydrogencarbonate and water, dried 
over sodium sulfate, and concentrated under reduced pressure to obtain N-t-buty!-2-benzoyloxy-1 -pentanesulfonamide 

40 (132.8 g) as yellowish brown oil. 

[Physicochemical property of the compound] 
[0089] 

45 

1 H-NMR (CDCI3, 8 ppm): 0.96(3H, t, J=7.4Hz). 1.32(9H, s), 1.41-1.49(2H, m), 1 .75-1.87(2H, m), 3.30(1H t dd. 
J=14.7 and 3.8Hz), 3.49(1H, dd, J*14.7 and 7.5Hz), 4.41(1H, s), 5.63(1H, m). 7.45(2H, t, J=7.7Hz), 7.57(1H, 
m),8.05(2H, d, J=8.2Hz). 

50 (Fourth Step) 

Production of 2-benzoyloxy-1 -pentanesulfonamide 

[0090] Trifluoroacetic acid (200 ml) was added to N-t-butyl-2-benzoyloxy-1 -pentanesulfonamide (132.8 g). After 
ss stirring for 32 hours at room temperature, the solution was concentrated under reduced pr ssure. After further adding 
trifluoroacetic acid (100 ml) and stirring for 16 hours at room temperature, the solution was concentrated under reduced 
pressure to obtain an oily substance (165 g). This substance was dissolved in ethyl acetate and, after adding a satu- 
rated aqueous solution of sodium hydrogencarbonate, the solution was stirred for 15 minutes at room temperature. The 
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[Physicochemical property of the compound] 
[0091] 

J-7.4H2). 8.05(2H. dd. J=8. 5 and 1.2Hz). ( 1 67 ° H m)l 7 46(2H ' J=7 8Hz )- 7.59(1 H. t. 

< Fifth Step) 

<*» ? « °»ained in Production Example 14 
and. then, for 30 minutes at room ternj^e 2 ^^S^™^ 6 (W ^ a ^ sti ^ ^ 30 minutes at 40=C 
^ene(45.7 g) were added dro^^^^^ « and ^abicycloun- 

t.on solution was cooled with ice. made acidic J«Un**SX£ , ° UrS at room tem P er ^e. The reac- 
layer was washed with water, drX^ 

obtained oily substance (156 g) were added ^ceTon^ Moo^i^H r6dUC6d pressure - To 106 «»*- 

was heated to 60'C and allowed to be co^li to S IHTL (5 °° "*>■ ^ resultin ° 

washed with a mixed soiution of acetol^ S ^SS^^S^S * n™™' 

obtame^enzoytoxy^entane^nylca^ 

[Physicochemical property of the compound] 



[0093] 



30 



7.30(1H. d. J W , 7 45(1 K t, J=7 4Hz) 7 5^1 H d J 8 5H^ 7 74^^' f" t J =" 

* * • ' 7.59(1H, d, J=8.5Hz), 7.74(4H, m), 7.97(1H, s), 12.01(1H, brs). 

35 Production E mmp | ft1ft 



40 



45 



(First Step) 

Production of sodium 4-pentene-1 -sulfonate 

added taA aqueol* lam Slid ^? JIT ""W™" 8 . <**» ™W •»« was 

[Physicochemical property of the compound] 
[0095] 

^R^MSO-d6. 8 ppm: 1.60-1.67(2H, m). 2.05(2H, q , J=7 .2H 2 ). 2.38-2.42(2H, m). 4.92. 5 .00(2H. m). 5.72- 

(Second Step) 
55 Production of 4-pentene- 1 -suffonyl chlorid 



so 
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large amount of ice water. After extraction with diethyl ether, the organic layer was washed with brine, dried with mag- 
nesium sulfate, and concentrated under reduced pressure to obtain 4-pentene-1-sulfonyl chloride (106.31 g) as dark 
brown oil. 

5 [Physicochemical property of the compound] 
[0097] 

1 H-NMR (CDCI 3 , 8 ppm: 2.13-2.19(2H, m), 2.28(2H, q, J=6.9Hz), 3.65-3.68(2H, m), 5.10-5.14(2H, m), 5.72- 
10 5.81(1H, m). 

(Third Step) 

Production of N-t-butyl-4-pentene-1 -sulfonamide 

15 

[0098] A solution (30 ml) of 4-pentene-1-sulfonyl chloride (190.85 g) in chloroform was added dropwise to a solu- 
tion (300 ml) of t-butylamine (289.70 g) in chloroform in an ice bath taking 1 hour and 20 minutes. After reflux for 3 
hours, the solution was cooled, made acidic by adding dilute hydrochloric acid, and extracted with chloroform. The 
organic layer was concentrated under reduced pressure to give the residue (261 .9 g), which was purified by silica gel 
20 column chromatography (eluate: ethyl acetate/hexane=1/1). Thus, N-t-butyl-4-pentene-1 -sulfonamide (194.73 g) was 
obtained as orange oil. 

[Physicochemical property of the compound] 

25 [0099] 

1 H-NMR (CDCI3, 5ppm): 1.37(9H, s), 1 .89-1 .96(2H, m). 2.19(2H. q, J=7.0Hz), 3.01-3.05(2H, m), 4.11(1H. s). 5.03- 
5.09(2H, m), 5.72-5.81 (1H, m). 

30 (Fourth Step) 

Production of N-t-butyl-(3-(2-oxylanyl)-1 -propane)sulfonamide 

[01 00] m-Chloroperbenzoic acid (2 1 4.82 g) was added to a solution (600 ml) of N-t-butyl-4-pentane- 1 -sulfonamide 
35 (194.73 g) in methylene chloride in an ice bath taking 2 hours. After stirring for 5 hours in an ice bath, the solution was 
stirred overnight at room temperature. m-Chloroperbenzoic acid (55.47 g) was added and the solution was stirred over- 
night. The reaction mixture was filtered under reduced pressure and a 5 % aqueous solution of sodium hydrogensulfite 
and saturated brine were added to the resulting filtrate. The solution thus obtained was extracted with methylene chlo- 
ride. The organic layer was washed with an aqueous solution of sodium hydrogencarbonate, dried over magnesium sul- 
40 fate, and concentrated under reduced pressure to obtain t-butyl-(3-(2-oxylanyl)-1 -propane) sulfonamide (166.61 g) as 
light yellow oil. 

[Physicochemical property of the compound] 
45 [0101] 

1 H-NMR (CDCI3, 8 ppm): 1.38(9H, s), 1.50-1.62(1H, m), 1.81-1.91(1H, m), 1 95-2.05(2H, m). 2.49-2.51(1H. m), 
2.76-2.80(1H, m), 2.92-2.96(1H, m), 3.03-3.19(2H, m), 4.23(1H, s). 

so (Fifth Step) 

Production of N-t-butyl-4-hydroxy- 1 -pentanesulfonamide 

[01 02] Under nitrogen atmosphere, a solution (200 ml) of N-t-butyl-(3-(2-oxylanyl)-1 -propane)sulfonamide (83.36 g) 
55 in tetrahydrofuran was added dropwise to a solution (800 ml) of 1.0 M lithium triethylhydroborate in tetrahydrofuran tak- 
ing 1 hour and stirred for 1 hour and 30 minutes. The reaction was stopped by adding 5 % hydrochloric acid in an ice 
bath. Concentrated hydrochloric acid was added thereto to neutralize the reaction solution. The reaction solution was 
concentrated to about 1/2 volume and extracted with ethyl acetate. The organic layer was dried over magnesium sulfate 
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and concentrated under reduced pressure. Hexane (400 ml) was added to the resulting residue (92.21 g) and crystal- 
lization was initiated by adding seed crystals while stirring. Deposited crystals were separated by filtration, washed with 
hexane, and dried under reduced pressure to obtain N-t-butyl-4-hydroxy-1 -pentanesulfonamide (57.07 g) as white 
solid. 

5 

[Physicochemical property of the compound] 
[0103] 

10 1 H-NMR(CDCI 3 , 5 ppm): 1.22(3H, d, J=6.3Hz), 1.37(9H, s), 1.54-1.62(2H. m), 1.66(1H, brs). 1.86-2.00(2H. m), 
3.09(2H, t. J=7.8Hz), 3.81 -3.87(1 H, m), 4.19(1H, brs). 

(Sixth Step) 

is Production of N-t-butyl-benzoyloxy-1 -pentanesulfonamide 

[0104] Under nitrogen atmosphere, N.N'-carbonyldiimidazole (152.07 g) was added to tetrahydrofuran solution 
(600 ml) of benzoic acid (114.46 g) in an ice bath and stirred for 1 hour. N-t-butyl-4-hydroxy-1 -pentanesulfonamide 
(99.73 g) and diazabicycloundecene (142.78 g) were added thereto and stirred overnight at room temperature. Under 

20 reduced pressure, about 1/2 volume of tetrahydrofuran was removed. The reaction solution was made acidic with dilute 
hydrochloric acid in an ice bath and extracted with chloroform. After washing with a saturated aqueous solution of 
sodium hydrogencarbonate, the organic layer was dried over magnesium sulfate and concentrated under reduced pres- 
sure. Hexane (500 ml) and t-butylmethylether (25 ml) were added to the resulting residue (148.18 g) and crystallization 
was initiated by adding seed crystal. Deposited crystals were separated by filtration, washed (hexane/t-butyl methyl 

25 ether=20/1) and dried under reduced pressure. Thus, N-t-butyl-benzoyloxy-1 -pentanesulfonamide (137.89 g) was 
obtained as light yellow solid. 

[Physicochemical property of the compound] 

30 [0105] 

1 H-NMR(CDCI 3 , 5ppm): 1.33(9H, s), 1.37(3H, d, J=6.3Hz), 1.76-1.99(4H ( m) t 3.03-3.13(2H. m). 4.12(1H, s), 5.17- 
5.23(1 H, m), 7.42-7.46(2H, m), 7.54-7.58(1 H, m), 8.02-8.04(2 H, m). 

35 (Seventh Step) 

Production of 4-benzoyloxy-1 -pentanesulfonamide 

[0106] A mixture of N-t-butyl-4-benzoyloxy-1 -pentanesulfonamide (15.0 g) and trifluoroacetic acid (70 ml) was 
40 stirred overnight at room temperature. The reaction solution was concentrated under reduced pressure. Water and 
chloroform were added to the residue. Then, a saturated aqueous solution of sodium hydrogencarbonate was added 
thereto while stirring to adjust the pH of the aqueous to neutral. The chloroform layer was dried over sodium sulfate and 
concentrated. The resulting residue was purified by silica gel column chromatography (eluate: ethyl acetate) to obtain 
4-benzoyloxy-1 -pentanesulfonamide (11.1 g). 

45 

[Physicochemical property of the compound] 
[0107] 

so 1 H-NMR (CDCI a< 5 ppm): 1.38(3H t d. J=6.2Hz), 1.77-2.05(4H, m), 3.17(2H, m), 4.72(2H, brs), 5.21 (1H, m), 
7^44(2H, t). 7.57(1KTT^t)3f^Hrm): . , 



(Eighth Step) 

55 Production of 6-((4-benzoyloxy-1 -pentane)sulfonylcarbamoyl)-1 -(2,4-dichlorobenzyl)-2-methyibenzimidazole 

[0108] N.N'-carbonyldiimidazole (6.60 g) was added to an N,N-dimethylformamide solution (90 ml) of 6-carboxy-1- 
(2,4<lichlorobenzyl)-2-methylbenzimidazole (10.2 g) as obtained in Production Example 14 and stirred for 1 hour at 
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room temperature. 4-Benzoyloxy-l-pentanesulfonamide (11.1 g) and diazabicycloundecene (6.20 g) was added 
thereto and the solution was stirred overnight at 80°C. The solvent was removed under reduced pressure. Ethanol (100 
ml) and water (50 ml) were added to the residue to make the solution homogeneous and th pH was adjusted to about 
5 by adding dilute hydrochloric acid. Deposited crystals were separated by filtration, washed with a mixed solution of 
5 ethanol and water (2/1 ) and dried under reduced pressure to obtain 6-((4-benzoyloxy-1 -pentane)sulfonylcarbamoyl)-l - 
(2,4-dichlorobenzyl)-2-methylbenzimidazole (15.54 g). This product was immediately subjected to the next step. 

Production Example 17 
to (First Step) 

Production of N-t-butyl-3-hydroxy-l-pentanesulfonamide 

[0109] Under nitrogen atmosphere, a solution (520 ml) of 1.6 M n-butyl iithium in hexane was added slowly to a 
is solution (480 ml) of diisopropylamine (1 20 ml) in tetrahydrofuran at -60 to -50°C and the solution was stirred for 1 hour 
in an ice bath. The solution was cooled to -50°C and a solution (100 ml) of N-t-butylmethane- sulfonamide (60.0 g) in 
tetrahydrofuran was added dropwise thereto taking 45 minutes. The temperature of the solution was raised to 0°C tak- 
ing 1 hour and the solution was stirred for 45 minutes in an ice bath. It was cooled to -40°C and a solution (50 ml) of 
butylene oxide (42.9 g)in tetrahydrofuran was added thereto at -40 to -30°C. The temperature of the solution was raised 
20 slowly to room temperature and the solution was stirred overnight. The reaction was stopped by adding water in an ice 
bath. The solution was made acidic with dilute hydrochloric acid and the tetrahydrofuran layer was separated. The 
aqueous layer was extracted with chloroform. The tetrahydrofuran and aqueous layers were independently washed with 
saturated brine. The organic layers were combined, dried over sodium sulfate, and concentrated under reduced pres- 
sure. To the residue thus obtained was added t-butyl methyl ether (89 g). Crystallization was initiated by further adding 
25 hexane (200 ml). The crystals were collected by filtration, washed with a small amount of a mixed solution of t-butyl 
methyl ether and hexane (1/2), and dried under reduced pressure. Thus, N-t-butyl-3-hydroxy-1-pentanesulfonamide 
(60.6 g) was obtained. 

[Physicochemical property of Compound] 

30 

[0110] 

1 H-NMR (CDCI 3 , 8 ppm): 0.97(3H, t, J=7.4Hz), 1 .38(9H. s). 1 .46-1 .57(2H, m). 1 .80(1 H, d, J-5. 1 Hz), 1 .81 -1 .89(1 H, 
m), 2.00-2.07(1 H, m), 3.14-3.30(2H, m), 3.68(1 H, m), 4.20(1 K s). 

35 

(Second Step) 

Production of N-t-butyl-3-benzoyloxy-1-pentanesulfonamide 

40 [01 1 1 ] Under nitrogen atmosphere, N^'-carbonyldiimidazole (90.0 g) was added to a solution of benzoic acid (67.7 
g) in tetrahydrofuran (400 ml) in an ice bath and the solution was stirred for 1 hour at room temperature, N-t-butyl-3- 
hydroxy-1-pentanesulfonamide (59.0 g) was added thereto at room temperature. Subsequently, diazabicycloundecene 
(84.5 g) was added thereto in an ice bath. The mixture was stirred overnight at room temperature. About 1/2 volume of 
tetrahydrofuran was removed under reduced pressure. The reaction solution was made acidic with dilute hydrochloric 

45 acid in an ice bath and extracted with chloroform. The organic layer was washed with saturated aqueous solution of 
sodium hydrogencarbonate. Deposited solid was separated by filtration. After washing the organic layer with saturated 
brine and drying it over sodium sulfate, the solvent was removed under raduced pressure to obtain N-t-butyl-3-benzoy- 
loxy-1 -pentanesulfonamide (90.42 g) as oil. 

so [Physicochemical property of the compound] 

[0112] 

1 H-NMR (CDCI3, 6 ppm): 0.97(3H. t, J=7.5Hz), 1.33(9H. s). 1.67-1.81(2H, m). 2.13-2.26(2H, m), 3.12(2H, m), 
55 4.66(1 H, s), 5.15(1H, m), 7.44(2H, m), 7.56(1H, m), 8.01-8.04(2H, m). 
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(Third Step) 

Production of 3-benzoyloxyO-pentanesulfonamide 

[0113] A mixture of N-t-butyl-3-benzoyloxyO-pentanesuIfonamide (90.4 g) and trifluoroacetic acid (200 ml) was 
stirred overnight at room temperature. Trifluoroacetic acid was removed under reduced pressure and water and chloro- 
form were added to the residue. A saturated aqueous solution of sodium hydrogencarbonate was added thereto with 
vigorously stirring until the aqueous layer became neutral. After extraction with chloroform, the organic layer was 
washed with saturated brine, dried over sodium sulfate, and concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (eluate: hexane/ethyl acetate=2/l to 1/1) to obtain 3-benzoyloxy-1-pen- 
tanesulfonamide (60.6 g) as oil. 

[Physicochemical property of the compound] 

[0114] 

1 H-NMR(CDCI 3( 6 ppm) : 0.99(3H, t. J=7.5Hz), 1.77(2H, m), 2.26(2H, m), 3.22(2H, t. J=8.0Hz), 4.77(2H, s), 
5.19(1H. m), 7.46(2H, t). 7.59(1 H, t), 8.04(2H, dd. J=1.3 and 8.3Hz). 

(Fourth Step) 

Production of sodium salt of 6-((3*enzoyloxy-1-pentane)sulfonyta^ 
dazole 

[01 1 5] N.N'-carbonyldiimidazole (1 0.48 g) was added to an N.N-dimethyrformamide solution (1 50 ml) of 6K^rboxy- 

1- (2,4-dichlorobenzyl)-2-methylbenzimidazole (19.65 g) as obtained in Production Example 14 and the solution was 
stirred for 1 hour at room temperature. 3-Benzoyloxy-1-pentanesulfonamtde (21 .0 g) and diazabicydoundecene (9.40 
g) were added and the solution was stirred overnight at 80°C. The solvent was removed under reduced pressure. Water 
was added to the residue to make the solution homogeneous and the pH was adjusted to about 6 by adding hydrochlo- 
ric acid. Water was added and the solution was extracted with ethyl acetate. The organic layer was concentrated under 
reduced pressure. Ethyl acetate and a saturated aqueous solution of sodium hydrogencarbonate were added to the 
resulting residue and the solution was stirred for 4 hours. The solid deposited was separated by filtration, washed with 
water and ethyl acetate, and dried under reduced pressure to obtain sodium salt of 6-((3-benzoyloxy-1 -pentane)suifo- 
nylcarbamoyl)-1 -(2 ( 4-dichloro-benzyl)-2-methylbenzimidazole (18.90 g). 

[Physicochemical properties of the compound] 

[0116] 

1 H-NMR (DMSO-d6, 8 ppm): 0.83(3H, t, J=7.1Hz), 1.64(2K m), 1.99(2H, m), 2.47(3H, m), 3.09(2H, m), 5.03(1 H, 
m), 5.51(2H, s), 6.40(1H f d, J=8.3Hz), 7.28(1H, d, J=8.1Hz), 7.49(3H, m), 7,63(1H, t), 7.70(1H, s), 7.85(2H, m). 
7.94{2H, d, J=7.5Hz). 

Example 1 

Synthesis of Hisoquinolin-3-ylmethy0-2-m^ (13) 

[0117] N.N'-carbonyldiimidazole (0.324 g) was added to a solution of 6-carboxy-1-(isoquinolin-3-ylmethyl)-2-meth- 
ylbenzimidazole (0.413 g) as obtained in Production Example 5 in N.N-dimethyrformamide (10 ml) ail at once and the 
so mixture was stirred at roo m temperature for 1 .5 hour. Then, 1 -pentanesuffonamide (0.302 g) and diazabicydoundecene 
(n and g) wArp anHpn merrtn flnri tt m i PMiUh» | m i vtnrn i»fac ctirro^ a f i po°c for 6.5 hour. The reacti on solution was con- 
centrated, brine was added to the concentrate, and the mixture was extracted with chloroform. I he organic layei was- 
concentrated and the residue was purified by silica gel column chromatography (eluate: methanol/chloroform = 1/19) 
followed by recrystallization from hexane/ethyl acetate (2/3) to yield the desired compound, 1 -(isoquinolin-3-ylmethyl)- 

2- methyl-6-(1-pentanesulfonylcarbamoyl)benzimidazole (13) (0.142 g). 
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[Physicochemical properties of Compound (13)] 
[0118] 

1 H-NMR (DMSO-d6, 8 ppm): 0.76(3H, t, J=7.3Hz), 1.22(2H, m), 1.33(2H, m), 1.65(2H, m), 2.65(3H, s), 3.47(2H, t, 
J=7.7Hz), 5.74(2H. s), 7.64(2H, m), 7.76(2H, m), 7.92(1 H, d, J=8.2Hz), 8.09(1 H, d, J=8.2Hz), 8.23(1 H, d, J=1 .2Hz), 
9.27(1 H,s), 11. 86(1 H, brs). 
IR(Nujol) : 1674 cm' 1 , 
mp: 209-2 12°C 

Example 3 

Synthesis of 1 -((4-chloroisoquinolin-3-ylmethyl)-2-methyi-6-(1 -pentanesulfonylcarbamoyl)benzimidazole (14) 

[0119] In the same manner as in Example 1 , the desired benzimidazole (14) was obtained using the carboxyiic acid 
as obtained in Proudction Example 6 and 1-pentanesulfonamide. 

[Physicochemical properties of Compound (14)] 

[0120] 

1 H-NMR (DMSOd6, 6 ppm): 0.76(3H, t. J=7.3Hz), 1.22(2H, m), 1.31(2H. m), 1 .64(2H, m), 2.56(3H, s), 3.45(2H, t. 
J=7.9Hz), 5.92(2H, s). 7.62(1 H, d, J=7.5Hz), 7.75(1 H, m), 7.80(1 H, t, J=7.7Hz), 8.00(1 H, t. J=7.7Hz), 8. 10(1 H, s), 
8.16(1 H, d. J=8.1Hz), 8.27(1 H, d, J=8.5Hz), 9.12(1 H, s), 11. 84(1 H, brs). 
IR(Nujol) : 1677 cm* 1 , 
mp: 209-21 0°C. 

Example 3 

Synthesis of 1-((1-bromonaphthalen-2-yl)methyl) (15) 

[0121 ] In the same manner as in Example 1 , the desired benzimidazole (1 5) was obtained using the carboxyiic acid 
as obtained in Production Example 7 and 1 -pentanesulfonamide. 

[Physicochemical properties of Compound (15)] 

[0122] 

1 H-NMR (DMSO-d6, 5 ppm): 0.78(3H, t, J=7.3Hz), 1.19-1 .28(2H, m), 1.28-1 .35(2H, m), 1.61-1.68(2H, m), 2:51 (3H. 
s), 3.47(2H. t. J=7.8Hz), 5.81 (2H, s), 6.51 (1H, d, J=8.6Hz), 7.63(1 H, t, J=7.7Hz), 7.71 (1H. d, J=8.5Hz), 7.75(1 K t. 
J=7.2Hz), 7.82(1H, d, J=8.4Hz), 7.86(1 H, d. J=8.6Hz), 7.95(1H, d, J-8.1Hz), 8.15(1H, s). 8.31(1H, d. J=8.6Hz), 
12.15(1H f S). 
IR(Nujol) :1688 cm 1 . 
mp: 260-263°C. 

Example 4 

Synthesis of i-(2.4«iichlorobenzyl)-6-((2-^ ( 16 ) 

[01 23] In the same manner as in Example 1 , the desired benzimidazole (1 6) was obtained using the carboxyiic acid 
as obtained in Production Example 14 and 2-hydroxy-1 -pentanesulfonamide. 

[Physicochemical properties of Compound (16)] 

[0124] 

1 H-NMR(DMSO-d6, 5 ppm) : 0.82(3H, t. J=7.3Hz). 1.22-1. 51 (4H, m), 2.49(3H, s). 3.51 (1H, dd, J=14.5 and 4.1Hz), 
3.61 (1H, dd, J-14.5 and 7.3Hz), 3.95(1 H. m), 4.91 (1H. m). 5.58(2H, s), 6.43(1 H. d, J=8.4Hz), 7.32(1 H. dd. J=8.4 
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Mass: m/e 484(M+1). 
mp: 228-230°C. 

Example 4-2 

P-o*c«on of (l6) 

pressure, acetone iSirSISSS SS,^ "*' J"? " y ^ a «* 

to ice temp.,,.,,, 1 estate ^.^StXZ^^^ ^^^l M ^ a ^ a '° M 

^*"**<~^^ 

[Physicochemicai properties of Compound (16)] 
[0126] 



30 



1 H.NMR(DMSO^6 l 5ppm):0.82(3H,t,J s 7.2H2),1.26.1.46(4H m) 2 49f3H s> 3 hh i h * ma<u* 

M^l^* ' 7 ' 7S0H ' * J " , ,H2) - 7M(1H ' * •">"*>• *«K'H. •). 1. 77„H. bn* - 

mp: 224.0-224.4°C. 



Example 5 



35 
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55 



(17) 



[Physicochemicai properties of Compound (17)] 
[0128] 

5.44(2H, s), 6.37(1 H, d, J=8Hz), 7.12(1H, dd, J=8 and 2Hz), 7.52(1 H d J=2Hz) 7 70MH riri l-ft anrt 9wl\ 7 7*£ 

7 67MH d J-'fil; 7 7 S Jim h ?1Tu H ; ^ o / S) " 6 43(1H ' d ' J=8 - 3H2 >' 732 ( 1 * J=8.4 and 2.1Hz . 
7.67(1H. d. J=8.4Hz). 7.75(1H. d. J=2.0Hz), 7.80(1H. d. J=8.4Hz). 8.10(1H, s). 11.84(1H, brs). IR(Nujol): 1694cn! : 

mp- l«fi7-iA7ft«r 

Mass: m/e 484(M+1). 

Example S-2 

Production of W2.4<Jichlo ro benzyl)-6-((4-hyd^ (17) 
[0129] A mixture of 6-((4*enzoy)oxy-1-pertane)sulfonylcarbamoyl)-1-(2.4Klichlorobenzyl)me%toen 2 imid a zole 
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(15.0 g) as obtained in Production Example 16, sodium hydroxide (4.08 g), ethanol (80 ml), and water (120 ml) was 
stirred for 2 hours at 80°C. After neutralizing the reaction solution with hydrochloric acid, water was added thereto and 
extraction with ethyl acetate was carried out. The organic layer was washed twice with water, dried, and concentrated. 
To the residue thus obtained were added acetone (50 ml) and diethyl ether (75 ml). Deposited crystals were collected 
by filtration, washed with diethyl ether, and dried to obtain white crystals (4.2 g). Following the same method, white crys- 
tals (3.0 g) were obtained from 6-((4-benzoyloxy-1-pentane)sulfonyl carbamoyl)-1-(2,4-dichlorobenzyl)methylbenzimi- 
dazole (5.0 g). The crystals were combined (7.2 g) and a mixed solvent of acetone and water (acetone/water=9/l , 150 
ml) was added thereto and heated to 60°C to dissolve the crystals. Water (400 ml) was added at 60°C, the solution was 
stirred for 1 hour and cooled slowly to room temperature. Deposited crystals were collected by filtration and dried to 
obtain 1-(2,4-dichlorobenzyl)-6-((4-hydroxy-1-pentane)sulfonylcarbamoyl)-2-methylbenzimidazole (17) (6.2 g). 

[Physicochemical properties of Compound (17)] 
[0130] 

1 H-NMR (DMSCKJ6, Sppm): 0.99(3H, d, J=6.2Hz), 1.37-1.47(2H. m). 1.66-1.80(2H, m), 2.49(3H, s), 3.50(1 H, t, 
J=7.8Hz), 3.55(1 H, m), 5.58(2H, s), 6.43(1 H, d, J=8.3Hz), 7.32(1 H, dd. J=8.4 and 2.1Hz), 7.67(1 H, d, J=8.4Hz), 
7.75(1 H, d, J=2.0Hz), 7.80(1 H, d, J=8.4Hz), 8.10(1 H, s), 11. 84(1 H, brs). 
IR(Nujol): 1694cm' 1 . 
mp: 1 86.7-1 87.6°C. 

Example 6 

Synthesis of 1 -(2,4-dichlorobenzyl)-6-((3-hydroxy-1 -pentane)surfonynylcarbamoyl)-2-methylbenzimidazole (18) 

[01 31 ] In the same manner as in Example 1 , the desired benzimidazole (18) was obtained using the carboxylic acid 
as obtained in Production Example 14 and (3-hydroxy-1-pertane)sutfonamide. 

[Physicochemical properties of Compound (18)] 

[0132] 

1 H-NMR (CD 2 CI 2 . 6ppm): 0.92(3H. t. J=7Hz), 1.40-1.90(4H, m), 2.57(3H, s), 3.6-3.8(3H, m), 5.44(2H, s), 6.36(1 H, 
d, J=8Hz), 7.11(1H, dd, J=8 and 2Hz), 7.53(1 H, d, J=2Hz), 7.69(1 H, dd, J=8 and 2Hz), 7.76-7.79(2H ( m). 8.40(1 H, 
brs). 1 NMR (DMSO-d6, 5 ppm): 0.80(3H, t, J=7.3Hz), 1.25-1.40(2H, m), 1.64(1H, m). 1.79(1H. m), 2.49(3H, s), 
3.37-3.48(1 H, m), 3.58(1 H, m), 4.64(1 H, m), 5.58(2H. s), 6.43(1 H, d, J=8.4Hz), 7.32(1 H, d, J=8.3Hz), 7.67(1 H, d, 
J=8.3Hz), 7.75(1 H, s), 7.80(1 H, d, J=8.3Hz), 8.09(1 H, s), 11. 85(1 K brs). 
IR(Nujol): 1694cm' 1 . 
mp: 205.5-206.0°C. 
Mass: m/e 484(M+1). 

Example 6-2 

Production of l-(2,4<lichlorobenzyl)-6-((3-hydra (18) 

[0133] An aqueous solution (65 ml) of sodium hydroxide (2.03 g) and methanol (105 ml) were added to sodium salt 
of 6-((343enzoyloxy-1^entane)-sulfonylcarbamo^^ (15.55 g, 25.47 

mmol) as obtained in Production Example 1 7 and stirred for 6.5 hour at 60°C. The reaction solution was cooled to room 
temperature, neutralized (pH 5) with hydrochloric acid, and extracted with chloroform. Solid obtained by removing the 
solvent was dissolved in a mixed solvent of water (50 mi) and methanol (160 ml) under heating. About 1/2 volume of 
methanol was removed under reduced pressure and the solution obtained was allowed to stand for one day. Deposited 
crystals were collected by filtration and dried to obtain 1-(2,4-dichlorobenzyl)-6-((3-hydroxy-1-pentane)sulfonylcar- 
bamoyl)-2-methyibenzimidazole (18) (9.00 g). 
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[PhysicochemicaJ properties of Compound (18)] 
[0134] 

mp: 205.5-206.0°C. 
Examplp 7 

[PhysicochemicaJ properties of Compound (19)] 
zo [0136] 

jr^s vissra izsix si**'* 2 - si < 3h - * * , 

7 73(1H, dd, J=8.5and 1.6Hz) )s7(1H S ) ^ 7 " 51(1H * J=20Hz >- ™0H. «. J=8.5Hz). 

25 IR(Nujol) : 1674cm- 1 . ' 
mp : 243-245°C. 

Example fl 

35 [PhysicochemicaJ property of Compound (20)] 
[0138] 

« '^X^t^ 1 -OH^h,, 7 ,», 76( e„. m , 

IR: 1684cm- 1 . ' 
mp: 230.5-234.0°C. 



45 



50 



55 



Example 9 

Synthesisof6.(N-^^ 

chloride was further added rtEp2£5j£ at SELSr^i ^ ,r,ethy,amine < 0196 n-Butanesulfonyl 
extracted using chloroform aJS tE!£KI£ZI5? ^ ** 2 ^ reac,ion mixture ^ 
"^^Dc^^ evaporated to dryness 

as a developing solvent) and fu^b^S 
bamov,H- ( ,^^ 
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[Physicochemical properties of Compound 21] 
[0140] 

mp: 208-21 0°C. 

1 H-NMR (DMSO-d6): 0.97(3H, t, J=6Hz), 1.53(2H, m), 1.92(2H, m), 2.60(3H, s). 3.55(2H, t, J=Hz), 5.42(2H, s), 
6.30(1 H, d. J=8Hz), 7.10(1 H, d. J=8Hz), 7.52(1 H, s), 7.72(1 H, s). 7.84(2H, s). 

Example 10 

Synthesis of 6-((n-butylaminosulfonyl)raifcam (22) 



[0141] In the same manner as in Production Example 8, 6-((nHDutylaminosulfonyl)carbamoyl)-1-(2,4-dichloroben- 
zyl)-2-methylbenzimidazole (22) was obtained as colorless crystals (271 mg) from 6-carboxy-1 -(2,4-dichlorobenzyl)-2- 
15 methylbenzimidazole (200 mg) and N-(n-butyl)sulfamide (182 mg). 

[Physicochemical property of Compound (22)] 

[0142] 

20 

1 H-NMR (DMSO-d6): 0.78(3H, t. J=6Hz), 1.24(2H, m), 1.42(2H. m), 2.52(3H, s), 2.90(2H t m). 5.59(2H, s). 6.48(1 H, 
d, J=8Hz), 7.33(1 H, d, J=8Hz), 7.64-7.83(4H, m), 8.08(1 H. s). 

Example 1 1 

25 

Synthesis of 1-(2 t 4<lichlorobenzyl)-2-methyl-6-[N'-(4-methylphenylsulfonyl)ureido]benzimidazole (23) 

[0143] 6-Amino-1 -(2,4-dichlorobenzyl)-2-methylbenzimidazole (60 mgj as obtained in Production Example 1 0 was 
dissolved in dehydrated 1 t 4-dioxane (1.0 ml) and (4-rnethylphenylsutfonyl)isocyanate (46 mg) was further added 
30 thereto. After the mixture was stirred at room temperature for 1 hour, crystals precipitated were collected by filtration 
and washed with 1,4<iioxaneto obtain 1-(2,4-dichlorobenzyl)-2-methyl-6-[N'-(4-methylphenylsulfonyl)ureido] benzimi- 
dazole (23) as white powder (95 mg). 
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[Physicochemical property of Compound (23)] 
[0144] 

1 H-NMR (DMSO-d6): 2.37(3H, s), 2.42(3H, s), 5.42(2H, s), 6.46(1 H. d, J=8Hz), 7.00(1H, d, J=8Hz), 7.29(1 H, d. 
J=8Hz), 7.35-7.47(4H, m), 7.70(1 H, s). 7.80(2H, d. J=8Hz) r 8.76(1 H. s). 

Exgrnplq 12 

Synthesis of 1-(2 t 4Hjichlorobenzyl)-2-methyl-6-(N , -phenylureido)benzimidazole (24) 

45 [0145] In the same manner as in Example 11, l^^-dichlorobenzyO^-methyl-e^N'-phenylureidoibenzimidazole 
(24) (177 mg) was obtained from 6-amino-1-(2,4-dichlorobenzyl)-2-methylbenzimidazole (157 mg) and phenylisocy- 
anate (0.06 ml). 



50 



[Physicochemical property of Compound (24)] 
[0146] 



1 H-NMR (DMSO<J6): 2.44(3H, s) ( 5.44(2H, s), 6.50(1H. d. J=8Hz), 6.93(1 H, t. J=8Hz), 7.08(1H, d. J=8Hz), 
7.25(2H, t, J=8Hz), 7.34(1 H. d, J=8Hz). 7.41 (2H. d, J=8Hz), 7.49(1 H, d, J=8Hz), 7.59(1 H, s), 7.75(1 H, s), 8.58(1 H, 
55 s), 8.67(1 H,s). 
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Example 1? 

10 [Physicochemical properties of Compound (25)] 
[014S] 

Mass(ESI): m/z 500(M-H). 
Example 14 

Synthesis of l-**"""^^ ^ 
KroamX^ 

25 omethyObenzyO-a-me^lbenzimdS S I? U m ^ 9 l m9) USi " 9 ^^^^(S-chloro-A-drifluor- 
en)sulfonamide(121mg) ^ " Pr0dUCti ° n Example 13 and 0-perta-l- 

[Physicochemical properties of Compound (26)] 
30 [0150] 

35 Mass(ESI): m/2 498(M-H). 
Example 15 

[Physicochemical properties of Compound (27)1 

45 J 

[0152] 

. SSw«asr- — — 

mp: 291-293°C. 
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Production Example 18 
(First Step) 

Production of ethyl 4-(acetylamino)-3-((2-chloro-4-phenylbenzyl)amino)benzoate 

[0153] In the same manner as in Production Example 1 , the desired compound (3.10 g) was obtained from ethyl 4- 
(acetylamino)-3-aminobenzoate (2.22 g), 2-chloro-4-phenyibenzyl bromide (3.37 g), and potassium carbonate (1 .66 g). 

[Physicochemical property of the compound] 

[0154] 

1 H-NMR (CDCI 3 , 6 ppm): 1.36(3H, t. J=7.1Hz), 1.92(1H, brs), 2.23(3H, s), 4.2-4.6(5H. m) f 7.37(1H, t, J=7.3Hz), 
7.41-7.58(9H, m). 7.64(1 H, s). 

< Second and Third Steps) 

Production of 6-carboxy-1-(2-chloro-4-phenylbenzyl)-2-methylbenzimidazole 

[0155] Following the methods of Production Example 3 and Production Example 5 successively, the desired com- 
pound (2.50 g) was obtained from ethyl 4-(acetylamino)-3-((2-chloro-4-phenylbenzyl)amino)benzoate (3.00 g) via 1-(2- 
chloro-4-phenylbenzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole. 

[Physicochemical property of the compound] 

[0156] 

1 H-NMR (DMSO-d6, 8 ppm): 2.68(3H, s), 7.76(2H, s). 6.79(1 H, d. J=8.1Hz), 7.38(1 H, t. J=7.2Hz), 7.45(2H, t), 
7.56(1H. dd. J-1.7 and 8.1Hz), 7.67(2H, d, J=7.4Hz), 7.76(1 H, d, J=8.5Hz), 7.86(1H, d, J=1.7Hz), 7.93(1H, d, 
J=8.5Hz), 13.0(1 H. brs). 

Example 16 

Synthesis of 1 -(2-chloro-4-phenylbenzyl)-2-methyl-6-(1 -pentanesuKonylcarbamoyl)benzimidazole (28) 

[01 57] In the same manner as in Example 1 , the desired benzimidazoie (28) was obtained using the carboxylic acid 
as obtained in Example 18 and 1-pentanesulfonamide. 

[Physicochemical properties of Compound (28)] 

[0158] 

1 H-NMR (DMSO-d6, 5 ppm): 0.80(3H ( t, J=7.3Hz), 1 .20-1 .28(2H. m), 1 .31 -1 .38(2H ( m), 1 .63-1 .71 (2H, m). 2.54(3H, 
8), 3.49(2H, t. J=7.7Hz), 5.65(2H, s). 6.50(1 H, d. J=8.2Hz), 7.39(1 H, t, J=7.1Hz), 7.46(2H, t, J-7.6Hz), 7.54(1H, dd. 
J=8.0 and 1.6Hz). 7.66(2H, d, J=7.5Hz). 7.70(1 H, d, J=8.6Hz) ( 7.81 (1H, dd. J=8.5 and 1.3Hz). 7.87(1 H, d, 
J=1.8Hz). 8.15(1 K s). 11. 89(1 H, s). 
IR(Nujoi) :1683 cm" 1 . 
mp :210-212.5°C. 

Example 17 

Synthesis of 1 -(2-chloro-4-phenylbenzyl)-2-methyl-6-(((E)-1 -pent-1 -en)sulfonylcarbamoyl)benzimidazole (29) 

[01 59] In the same manner as in Example 1 , the desired benzimidazoie (29) was obtained using the carboxylic acid 
as obtained in Production Example 18 and (1-pent-1-en)sulfonamide. 
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[Physicochemical properties of Compound (29)] 
[0160] 

1 H-NMR (DMSO-d6. 5 ppm): 0.84(3H, t. J=7.3Hz). 1.38-1.47(2H, m), 2.21 (2H, quartet. J=7.0Hz), 2.52(3H, s). 
5.63(2H, s), 6.47(1 H, d, J=8.1Hz), 6.75(1H, d, J=15.2Hz), 6.82-6.88(1H, m), 7.38(1H, t J=7.2Hz). 7.45(2H, t. 
J=7.6Hz), 7.52(1 H, d. J=8.0Hz), 7.65(2H, d, J=7.8Hz), 7.68(1 H, d, J=8.6Hz), 7.78(1H, d. J=8.6Hz), 7.86(1 H, s). 
8.12(1H, s), 12.00(1 H, brs). 
IR(Nujol): 1672 cm* 1 , 
mp: 234-235°C. 

Example 18 

Synthesis of 1 -(2<h!oro-4iDhenyIberuyl)-2-methyl-6-{(4-metr^ (30) 

[01 61 ] In the same manner as in Example 1 , the desired benzimidazole (30) was obtained using the carboxylic acid 
as obtained in Production Example 18 and (4-methylbenzene)sulfonamide. 

[Physicochemical properties of Compound (30)] 

[0162] 

1 H-NMR(DMSO-d6, 8 ppm): 2.35(3H, s), 2.51 (3H, s), 5.63(2H. s), 6.46(1 H, d, J=8.1Hz), 7.37-7.40(3H, m), 
7.45(2H, t, J=7.6Hz), 7.51 (1H, dd, J=8.0 and 1.6Hz), 7.63-7.67(3H. m) t 7.72(1 H, dd, J=8.5 and 1.4Hz), 7.83- 
7.87(3H, m), 8.08(1 H, d. J=1.2Hz), 1 2.33(1 H. brs). 
IR(Nujol):1682 cm" 1 , 
mp: 251.8-252.3°C. 

Example 19 

Synthesis of 1-(2^hloro-4i3henylbenzyl)-2-me%l-6-((E)-phenyl^ (31) 

[0163] In the same manner as in Example 1 , the desired benzimidazole (31) was obtained using the carboxylic acid 
as obtained in Production Example 18 and ((E)-2-phenylethenyl)sulfbnamide. 

[Physicochemical properties of Compound (31)] 

[0164] 

1 H-NMR (DMSO-d6, 5 ppm): 2.52(3H, s), 5.63(2H, s), 6.46(1H, d, J=8.1Hz), 7.36-7.47(6H, m), 7.50(1H, s), 
7.51 (1H, d, J=8.7Hz), 7.60(1 H, d. J=15.5Hz), 7.64(2H, d. J=8.6Hz), 7.67(1 H, d. J=8.6Hz), 7.73(2H, d. J=6.9Hz), 
7.80(1H, d. J=8.6Hz), 7.85(1H, s). 8.15(1H. s), 12.15(1H, brs). 
IR(Nujol): 1677 cm 1 , 
mp: 267-268°C. 

Example 20 

Synthesis of 1-(2-chloro-4-phenylberizyl)-6-((Schlorothioph (32) 
so f 01 651 Inth e same manner as in Example 1 , the desired benzimidazole (32) was obtained using the carboxylic acid 

gc nhtginarl In Hrorit I7«ttnrr-P^ (^-rh lnrrtthi ^P h en-2-yl)SUlfO namide. 

[Physicochemical properties of Compound (32)] 
[0166] 

1 H-NMR (DMSO<!6, 8 ppm): 2.61(3H, s), 5.71(2H ( s), 6.63(1H, d, J*7.8Hz), 7.16(1H, d, J=4.0Hz), 7.38(1 K t, 
J=7.2Hz), 7.45(2H, t. J=7.6Hz), 7.53(1H, d, J=8.1Hz), 7.56(1 H, brs). 7.66(2H. d. J=8.6Hz), 7.70(1H, d, J=8.6Hz), 
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7.86(1H, d, J=1.5Hz), 7.89(1H, d, J=8.4Hz), 8.13(1H, s). 
IR(Nujol): 1691 cm' 1 , 
mp: 292-293°C. 

5 Production Example 19 

< First Step) 

Production of ethyl 4-(acetylamino)-3-((4-bromo-2-chlorobenzyl) amino)benzoate 

10 

[0167] In the same manner as in Production Example 1 , the desired compound (3.00 g) was obtained from ethyl 4- 
(acetylamino)-3-aminobenzoate (2.22 g), 4-bromo-2-chlorobenzyl bromide (2.60 g), and potassium carbonate (1 .66 g). 

[Physicochemical property of the compound] 

15 

[0168] 

1 H-NMR (DMSO-d6. 6 ppm): 1.23(3H, d, J=7.1Hz), 2.10(3H, s), 4.18(2H, q, J=7.1Hz), 4.39(2H, d, J=5.8Hz), 
6.05(1H. t, J=5.8Hz), 6.89(1H. d, J=1.7Hz), 7.19(1H, dd t J~=1.7 and 8.2Hz), 7.35(1H, d, J=8.3Hz), 7.40(1H, d, 
20 J=8.2Hz), 7.50(1H, dd. J=1.8and 8.3Hz), 7.75(1H ( d. J=1.7Hz), 9.38(1H, s). 

( Second and Third Steps ) 

Production of 1 -(4-bromo-2-chlorobenzyl)-6"Carboxy-2-methyl benzimidazole 

25 

[0169] Following the methods of Production Example 3 and Production Example 5 successively, the desired com- 
pound (2.03 g) was obtained from ethyl 4-(acetylamino)-3-((4-bromo-2-chlorobenzyl)amino)benzoate (3.00 g) via 1 -(4- 
bromo-2-chlorobenzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole. 

30 [Physicochemical property of the compound] 

[0170] 

1 H-NMR (DMSO-d6, 8 ppm): 2.50(3H, s), 5.58(2H, s) ( 6.45(1H, d, J=8.4Hz), 7.45(1H, dd, J=2.0 and 8.4Hz), 
35 7.63(1H, d, J=8.4Hz), 7.80(1 H, dd, J=1.4and 8.4Hz), 7.84(1 H, d. J=2.0Hz), 7.97(1H t d, J=1.4Hz), 12.7(1 H, brs). 

Example 21 

Synthesis of 1 -(4^romo-2<hlorobenzyl)-2-m^^ ( 33 ) 

40 

[0171 ] In the same manner as in Example 1 , the desired benzimidazole (33) was obtained using the carboxylic acid 
as obtained in Production Example 19 and (l-penM-en)sulfonamide. 

[Physicochemical properties of Compound (33)] 

45 

[0172] 

1 H-NMR (DMSO-d6, 6 ppm): 0.85(3H, t, J=7.3Hz), 1 .40-1.47(2H ( m), 2.22(2H, quartet, J=7.0Hz), 2.48(3H, s), 
5.55(2H, s), 6.34(1H, d. J=8.4Hz), 6.75(1H, d, J=15.2Hz). 6.82-6.88(1H ( m), 7.44(1H, d, J=8.4Hz), 7.66(1H, d, 
so J=8.4Hz), 7.77(1 H, d, J=8.4Hz), 7.85(1 H, s), 8.06(1 H, s). 1 1 .95(1 H, brs). 
IR(Nujol): 1678 cm* 1 . 
mp: 254-255°C. 

Example 22 

55 

Synthesis of 1 -(4^romo-2-chlorobenzyl)-2-methyl-6-((4-methylbenzene)sulfonylcaroamoyl)benz^ (34) 

[01 73] In the same manner as in Example 1 , the desired benzimidazole (34) was obtained using the carboxylic acid 
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as obtained in Production Example 19 and 4.methyibenzenesulfonamide. 
[Physicochemical properties of Compound (34)] 
s [0174] 

7 H «oh r irSffiffiiS' Tift Y7?£,HE\* 632,,H - ™< 2H - * -** 

12.3K1H. '■ ' 1 1 J " 8 5H2) ' 7 7 ' (1H ' * J " 8 ' 4Hj )' ?<"-™8(3H. m) . S.04(1H. s). 

io mp: 245-246°C. 

Example 23 

S/nfresis of , <«w»»-2«htaL^^ (35) 

[Physicochemical properties of Compound (35)] 
[0176] 

IR(Nujol): 1672 cm" 1 , 
mp: 292.5-293.5°C. 

Example 24 

Synthesis of H4^a«^«hlo,»en^)*«^^ 

[Physicochemical properties of Compound (36)] 
[0178] 

1 H-NMR(DMSO^ 

asmis^j^ s) - 7 68(1K * j=86H2) - 785 - 788(2H - m >- «-° ' ( • *■ 

mp: 308-309°C. 
*s Production Example 20 

< First, Second and Third Steps > 
Production of W4-(benzyl^^ 

E?L^^ 1 ' PrOdUCti0n Exam P' e 3 ' and successively Production Exam- 
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[Physicochemicai property of the compound] 
[0180] 

1 H-NMR (DMSO<16, 6 ppm): 2.55(3K s), 5.09(2H, s), 5.55(2H, s), 6.62(1 H, d, J=8.8Hz), 6.92(1 H, dd. J=2.2 and 
8.8Hz), 7.22(1 H, d, J=2.2Hz), 7.29-7.42(5H, m), 7.63(1H, d, J=8.8Hz), 7.80(1 H, dd, J=1.3 and 8.8Hz), 7.97(1 H, s), 
1 2.76(1 H, brs). 

Example 25 

Synthesis of 1-(4-benzyloxy-2<hlorobenzyl)-2-mett^ (37) 

[0181 ] In the same manner as in Example 1 , the desired benzimidazole (37) was obtained using the carboxytic acid 
as obtained in Production Example 20 and 1 -pentanesulfonamide. 

[Physicochemicai properties of Compound (37)] 

[0182] 

1 H-NMR (DMSO-d6, 6 ppm): 0.81 (3H, t, J=7.2Hz), 1.22-1.38(4H, m), 1.64-1.72(4H. m), 2.49(3H, s), 3.49(2H, t, 
J=7.7Hz), 5.09(2H, s). 5.51 (2H, s), 6.46(1 H, d, J=8.7Hz), 6.90(1 K dd, J=8.7 and 2.5Hz), 7.24(1 H, d, J=2.5Hz), 
7.31 (1H, t. J=7.0Hz), 7.34-7.42(4H, m), 7.66(1 H, d, J=8.4Hz). 7.79(1 H. d, J=8.4Hz), 8.09(1 H, s), 11. 88(1 H, brs). 
IR(Nujol) : 1681 cm 1 , 
mp: 190.5-191. 5°C. 

Example 26 

Synthesis of l-(4-benzyloxy-2-chlorobenzyl)-2-methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzim (38) 

[0183] In the same manner as in Example 1 , the desired benzimidazole (38) was obtained using the carboxylic acid 
as obtained in Production Example 20 and (4-methylbenzene)sulfonamide. 

[Physicochemicai properties of Compound (38)] 

[0184] 

1 H-NMR (DMSO<i6, 8 ppm): 2.37(3H, s). 2.47(3H, s). 5.08(2H, s), 5.49(2H, s). 6.43(1 H, d, J=8.7Hz), 6.88(1 H, dd, 
J=8.7 and 2.5Hz), 7.23(1 H. d, J=2.6Hz), 7.30-7.42(7H, m), 7.61 (1H, d, J=8.5Hz), 7.70(1 H, dd, J=8.5 and 1.6Hz), 
7.85(2H, d. J=8.3Hz), 8.02(1 H, s), 1 2.35(1 H, brs). 
IR(Nujol):1710crrV 1 . 
mp: 235.5-236.5°C. 

Example 27 

Synthesis of 6-((5-bromothicphen-2-yi)suifonylcart (39) 

[0185] In the same manner as in Example 1 , the desired benzimidazole (39) was obtained using the carboxylic acid 
as obtained in Production Example 14 and (5-bromothiophen-2-yl)sulfonamide. 

[Physicochemicai properties of Compound (39)] 

[0186] 

1 H-NMR (DMSOd6. 6 ppm): 2.56(3H, s), 5.64(2H ( s), 6.56(1H, d, J=8.0Hz), 7.28(1H. d. J=4.0Hz), 7.32(1H, dd, 
J=8.4 and 2.1Hz), 7.54(1H, d. J=1.6Hz), 7.69(1H, d, J=8.5Hz), 7.75(1H. d, J=2.2Hz), 7.86(1H, d. J=7.7Hz), 
8.08(1H,s). 

IR(Nujol): 1699, 1683 cm- 1 , 
mp: 302-303°C. 
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Example Pfl 



[Physicochemical properties of Compound (40)] 
w [0188] 

J-1.7Hz).7.89(1H.d. J«8.7Hz).8.14(1H s) ^ ' * ^ 7 5HZ) ' 771(1H ' d ' J = 8 ^), 7.86(1 H. d 

w IR(Nujol): 1700. 1684 cm 1 . " 
mp: 280-281 °C. 

Production FyflmplaSl 

» ( First, Second and Third Steps > 

- S "S^^^ 3. and Pr0 du.on ^ , th6 

ylmethy(oxy)ben 2 y) chloride (0.49 g), potassSca^ 

( ac *y^ino)-3«2«hlorcM.^^ 9) ' S ° d,Um iodide (01S 9) via ethyl 4- 

oxy)ber* y , We ^ benzoate and l-(2-ch I or 0 .4.( C yc,ohexylmethy l . 

so [Physicochemical property of the compound] 
[0190] 
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Example 23 



« [Physicochemical properties of Compound (41)] 
[0192] 



50 



mp: 1 84-1 85° C. 
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Example 30 

Synthesis of 1-(2-chloro-4-(cyclohexylmethyloxy)benzyl)-2-^^ 
zole (42) 

[0193] In the same manner as in Example 1 , the desired benzimidazole (42) was obtained using the carboxylic acid 
as obtained in Production Example 21 and (4-methylbenzene)sulfonamide. 

[Physicochemical properties of Compound (42)] 

[0194] 

1 H-NMR (DMSO-d6, 6 ppm): 0.95-1.04(21-1, m), 1 .09-1 .26(3H f m), 1.60-1.79(6H, m). 2.37(3H, s), 2.47(3H, s). 
3.75(2H, d, J=6.4Hz), 5.49(2H, s), 6.41(1H, d, J=8.6Hz), 6.79(11-1, dd, J=8.6 and 2.5Hz), 7.11(1H, d, J=2.6Hz), 
7.41(2H, d, J=8.2Hz), 7.62(1 H, d, J=8.5Hz), 7.70 (1H, d, J=8.0Hz), 7.86(2H, d. J=8.2Hz), 8.04(1 H. s), 12.30(1H, 
brs). 

IR(Nujol): 1698 cm" 1 , 
mp: 228-230°C. 

Example 31 

Synthesis of 6K(5-chlorothiophen-2-yl)sufo (43) 

[0195] In the same manner as in Example 1 . the desired benzimidazole (43) was obtained using the carboxylic acid 
as obtained in Production Example 14 and (5-chlorothiophen-2-yl)sulfonamide. 

[Physicochemical properties of Compound (43)] 

[0196] 

1 H-NMR (DMSO-d6. 6 ppm): 2.57(3H, s). 5.65 (2H, s). 6.59(1 H, d. J=8.4Hz), 7.19(1H, d, J=4.1Hz), 7.32(1H. dd, 
J=8.4 and 2.1Hz), 7.60(1H, d. J=3.6Hz), 7.70(1 H, d, J=8.5Hz), 7.76(1 H, d, J=2.1Hz), 7.88(1H, d, J=8.7Hz), 
8.10(1H,s). 

IR(Nujol): 1700, 1684 cm- 1 . 
mp: 301-302°C. 

Example 32 

Synthesis of l-(4-bromo-2<hlorctoenzyl)-6-((5^ro^ 

[01 97] In the same manner as in Example 1 , the desired benzimidazole (44) was obtained using the carboxylic acid 
as obtained in Production Example 19 and (5-bromothiophen-2-yl)sulfonamide. 

[Physicochemical properties of Compound (44)] 

[0198] 

1 H-NMR (DMSO-d6. 8 ppm): 2.55(3H, s), 5.62(2H, s). 6.49(1H, d, J=8.3Hz), 7.29(1H, d, J=4.0Hz), 7.44(1H, dd. 
J=8.4 and 1.9Hz), 7.55(1 H, d. J=3.9Hz), 7.69(1 H, d. J=8.5Hz). 7.85-7.88(2H, m), 8.09(1 H. s). 
IR(Nujoi): 1700. 1684 cm" 1 , 
mp: 310.5-31 1.5°C. 

Example 33 

Synthesis of i-(2.4-dichlorobenzyl)-2-methyl-6-((4-viny!benzene)sulfonylcarbamoyl)benzimidazole (45) 

[01 99] In the same manner as in Example 1 . the desired benzimidazole (45) was obtained using the carboxylic acid 
as obtained in Production Example 14 and (4-vinylbenzene)sulfonamide. 
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[Physicochemical properties of Compound (45)] 
[0200] 

5 ^^dis?.;^ stf&s ^ "r * 6oi < 1 h * — «i(ih < 

m). 7.93(2H. d, J=8.4H 2 ). 8.05(1 H s ( ' ' J=8 ' 4 2 0H2) - 764 < 1H ' * ^SHz). 7.67-7 74(4H 

IR(Nujol): 1683 cm 1 . 

mp:213-214°C. 

10 

Example 3d 

fPhysicochemicaJ properties of compound (46)] 
20 [0202] 

- : 0H * 793(,H - * ■**W52c.h iESST* 7 ' 64 " H - * J " 8 ' 5H2 >- 7 - 6 "- 73 < 3H '. 

mp: 241-243°C. 
Example 35 

35 [Physicochemical properties of Compound (47)] 
[0204] 

mp: 174-1 75°C. 
45 Example gfj 



[Hhysicochemical properties of Compound^)]— 
[0206] 



55 



d. J=8.3H 2 ). 8.04(1H. d, J=1.2Hz) ( 12. 35 (1h S?' * ' * ^ 7 ^ * J = 22H2 >' ™5<2H 
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IR(Nujol): 1684 cnV 1 . 
mp: 248-250°C. 

Example 37 

Synthesis of (+)-1 -(1 -(2,4-dichlorophenyl)ethyl)-2-methyl-6-(1 -pentanesulfonylrarbamoyl)benzimidazole (49) 

[0207] (R)-3-((1-{2,4-dichlorophenyl)ethyl)amino)-4-nitrobenzoic acid was obtained from (R)-1-(2,4-dichlorophe- 
nyl)ethyl)amine (optical purity: 93% ee) prepared according to the method described in Japanese Patent Laid-open No. 
Hei 8-325213 and 3-fluoro-4-nitrobenzoic acid. After ester ifying this compound in ethanol under the acidic conditions 
with sulfuric acid, the resulting product was reduced with reduced iron and acetylated with acetyl chloride in pyridine. 
The acetylated product was cyclized by HCI in ethanol and then hydrolyzed to yield the corresponding carboxylic acid. 
[0208] In the same manner as in Example 1 , the desired benzimidazole (49) was obtained using the thus-obtained 
carboxylic acid and 1-pentanesulfonamide. 

[Physicochemical properties of Compound (49)] 

[0209] 

1 H-NMR (DMSO-d6, 8 ppm): 0.81 (3H f t), 1.26(2H, m), 1.36(2H, m), 1.67(2H, m), 1.95(3H, d, J=7.0Hz) ( 2.56(3H, 

s), 3.48(2H, t), 6.01 (1H, q, J=7.0Hz), 7.57-7.61(2H, m), 7.63(1 H. d. J=2.2Hz), 7.70(1 H. d, J=8.5Hz), 7.75(1 H. s), 

7.87(1H,d,J=8.5Hz), 11.93(1 H, brs). 

IR(Nujol): 1683 cm 1 . 

mp: 248.5-251 °C. 

[a] D 25 : +12.7 (c 0.31, MeOH). 

Optical purity: 90% ee (analyzed by liquid chromatography using Chiralpak AS) 
Example 38 

Synthesis of (-)-1 -(1 -(2,4-dichlorophenyl)ethyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl)benzimidazole (50) 

[0210] (S)-3-((1-(2,4-dichlorophenyl)ethyl)amino)nitrobenzoic acid was obtained from (S)-1 -(2,4-dichlorophe- 
nyl)ethyl)amine (optical purity: 96% ee) prepared according to the method described in Japanese Patent Laid-open No. 
Hei 8-325213 and 3-fluoro-4-nitrobenzoic acid. After esterrfying this compound in ethanol under the acidic conditions 
with sulfuric acid, the resulting product was reduced with reduced iron and acetylated with acetyl chloride in pyridine. 
The acetylated product was cyclized by HCI in ethanol and then hydrolyzed to yield the corresponding carboxylic acid. 
[021 1 ] In the same manner as in Example 1 , the desired benzimidazole (50) was obtained using the thus-obtained 
carboxylic acid and 1 -pentanesulfonamide. 

[Physicochemical properties of Compound (50)] 

[0212] 

1 H-NMR (DMSO-d6, 8 ppm): 0.81(3H, t), 1.26(2H, m), 1.36(2H, m), 1.67(2H, m), 1.95(3H. d, J=7.0Hz), 2.56(3H, 

s). 3.48(2H, t), 6.01(1H, q, J=7.0Hz), 7.57-7.61(2H, m), 7.63(1 H, d. J=2.2Hz), 7.70(1H, d, J=8.5Hz), 7.75(1H, s), 

7.87(1 H, d. J=8.5Hz), 11. 93(1 H, brs). 

IR(Nujol) : 1683 cm" 1 . 

mp: 243-246°C. 

[ct] D 25 : -7.99(c 0.31, MeOH). 

Example 39 

Synthesis of l-(4-bromo*2-chlorobenzyl)-2-methyl-6-((1i)enta-4-en)sulfonylcarbamoyl)benzimidazole (51) 

[021 3] In the same manner as in Example 1 . the desired benzimidazole (51) was obtained using the carboxylic acid 
as obtained in Production Example 19 and (1-penta-4-en)sulfonamide. 
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[Physicochemical properties of Compound (51)] 
[0214] 

J=8.4 and 1.9Hz). 7.68 H ^ i^S^*, 5 ^? 1 "- ^ 636(1H ' * J=84Hz >- dd 
J=1.4H2). 11.9SdH.tas) * ^ K J=8 4 and 15HZ ^ 786 ^ d - J=2.0Hz). 8.1u(1H. d. 

IR(Nujol): 1687 cm" 1 . 
»o mp: 196-1 98.5°C. 

Example 40 



20 



-en)sulfonamide. 

[Physicochemical properties of Compound (52)] 
[0216] 



mp: 180-185°C. 
30 Production Example 99 

< First. Second, and Third Steps > 
^ Production of S-carboxy-l^a-chloro-A-nitrcljeruyO^-methyibenzimidazole 
ShedS^ 

nrtrobenzyl chloride (1 . 29 g), pot^^ro^ 

chloro-4^itrc*enzyl)arnino)be^zS2 > Tr^T^i 2 1 T (°- 30 9) ™ ethyl 4-(acetylamino)-3-<(2- 
» product was ImmSE^^ ™* 

Example 41 
s Synthesisofl-(2«hloro-4^^^ 

[Physicochemical property of Compound (53)] 



so 

[02191 
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Production Example 23 
< First and Second Steps) 

Production of 1 -(2-chloro-4-iodobenzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole 

[0220] Following the methods of Production Example 1 and Production Example 3 successively, the desired com- 
pound (2.75 g) was obtained from ethyl 4-(acetylamino)-3-aminobenzoate (2.44 g), 2-chioro-4-iodobenzyl bromide 
(4.53 g), and potassium carbonate (3.73 g) via ethyl 4-(acetylamino)-3-((2-chloro-4-iodobenzyl)amino)benzoate. 

[Physicochemical property of the compound] 

[0221] 

1 H-NMR (CDCI 3 . 6 ppm): 1.39(3K t J=7.2Hz), 2.56(3H, s), 4.38(2H, q, J=7.2Hz), 5.38(2H, s), 6.1 1(1 H, d, 
J=8.2Hz), 7.42(1 H, dd, J=8.2 and 1.5Hz), 7.75(1 H, d, J=8.5Hz), 7.75(1 H, d, J=8.5Hz), 7.82(1 H, d, J=1.6Hz). 
7.96(1 H.dd, J=8.4and 1.4Hz). 

(Third Step) 

Production of 1 -(2-chloro-4-(phenylethynyl)benzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole 

[0222] A mixture of 1 -(2-chloro-4-iodobenzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole (0.91 g), phenylacetylene 
(1 .02 g), palladium acetate (II) (0.045 g), triphenylphosphine (0.105 g), tri n-butylamine (1.12 g), copper iodide (I) (0.038 
g), and N.N-dimethylformamide (5 ml) was stirred for 1 hour at 70°C and for 30 minutes at 100°C. After cooling the reac- 
tion solution, acetone was added thereto and the solution was filtrated with celite. The filtrate was concentrated and the 
resulting residue was dissolved in ethyl acetate followed by washing with 1N hydrochloric acid and a 10 % aqueous 
solution of sodium hydroxide. The organic layer was dried and concentrated to obtain crude 1 -(2-chloro-4-(phenylethy- 
nyl) benzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole. This product was immediately subjected to the next step. 

[Physicochemical property of the compound] 

[0223] 

1 H-NMR (CDCI 3 . 8 ppm): 1.40(3H, t, J=7.2Hz), 2.61 (3H. s), 4.38(2H, q. J=7.1Hz), 5.46(2H, s), 6.39(1 H. d, 
J=8.1Hz), 7.25(11-1, d, J=8.3Hz), 7.32-7.36(3H, m), 7.48-7.52(2H, m), 7.64(1H, d, J*1.4Hz), 7.81(1H, d, J=8.5Hz), 
7.95(1H, s), 8.00(1 H, d, J=8.5Hz). 

(Fourth Step) 

Production of 6-carboxy-1 -(2-chloro-4-(phenylethynyl)benzyl)-2-methylbenzimidazole 

[0224] In the same manner as in Production Example 5, the desired compound (0.100 g) was obtained from 1 -(2- 
chloro-4-(phenyiethynyl) benzyl)-6-(ethoxycabonyl)-2-methylbenzimidazole as obtained in the above step. 

[Physicochemical property of the compound] 

[0225] 

1 H-NMR (DMSO-d6, 5 ppm): 2.52(3K s), 5.66(2H, s), 6.55(1H, d, J=8.1Hz), 7.38-7.44(4H, m). 7.52-7.57(2H, m). 
7.64(1H ( d, J=8.4Hz), 7.76(1H, d, J=1.5Hz). 7.80(1 H, d, J=8.4Hz), 7.99(1 H, s) t 12.72(1 H ( brs). 

Example 42 

Synthesis of 1 -(2-chloro-4-(phenylethynyl)benzyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl)benzimidazole (54) 

[0226] In the same manner as in Example 1 , the desired benzimidazole (54) was obtained using the carboxylic acid 
as obtained in Production Example 23 and 1 -pentanesulfonamide. 
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[Physicochemical properties of Compound (54)] 
[0227] 

7.82BH. m )V,2,,H.S| n^ClH. M '■ 40 ' 7 ' 46|4H ' "* 7 -52-7.57(2H, m). 7 S9(m. d, J.B.4HZ). 7.77- 

mp: 224-225°C. 

^ Production F*a m p'* 
< First Step) 



75 



20 



25 



Production of W2-chloro^<2-phenylethenyl)benz^ 

[Physicochemical property of the compound] 
[0229] 

1 H-NMR (CDCI 3 , 5 ppm): 1.39(3H, t. J=7.1Hz), 2.59(3H, s), 4.37(2H q J-7 1Hz> 5 4tt2H o Adn/iu w 
(Second Step) 

Production of 6-carboxy-l-(2-chloro^-(2^ 

[ ^ 301 . J"?* ?T G manner aS in Production E»mP«e 5, the desired compound (0 49 g) was obtained from 1 (o 
chloro-4-(2-phen y le^ 9) ^ S ° WaiTOd fr0m H2 ' 

[Physicochemical property of the compound] 

[0231] 

J-7.5HZ), 7.31(1H, d, J=*16.4Hz) t 7.36 2H, t. J=7.5Hz), 7.44<1H, d, J=8.1Hz) 757f2H d J-7 7H*\ 7f*(\u h 
J=8.4Hz) ( 7.80(2K dd. J=8.4and 1.5Hz), 7.97(1H. s), 12.690K brs) ^ ( * * 

Example 43 

Synthesis of W2*hloro-4-((E)^ (55) 
-[0232] IrUfafij 
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45 



50 



55 



u*. „ * manner as in Example 1 . the desired henyim\H a m« ^ nhtninni i ninn thr rnrtimrvlir , n ii I 
as obtained in Product ion bxample 24 and l-pentanesulfonamid e! — — carooxync acid 

[Physicochemical properties of compound (55)] 
[0233] 

1 H-NMR (DMSO-d6, 8 ppm): 0.79(3H, t. J-7.3Hz). 1.2M.37(4H. m), 1.63-1.70(2H, m), 2.51(3H, s), 3.48(2H, t. 
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J=7.7Hz), 5.60(2H, s), 6.48(1 H, d. J=8.2Hz), 7.21(1 H. d, J=16.5Hz). 7.27(1 H, t. J=7.3Hz), 7.31 (1H f d, J=16.5Hz), 
7.36(2H, t. J=7.5Hz), 7.44(1 H, d. J=8.lHz), 7.57(2H, d, J=8.0Hz), 7.68(1 H, d, J=8.5Hz), 7.80(1 H, d, J=8.5Hz), 
7.83(1H, s), 8.12 (1H. s). 11. 90(1 H. brs). 
mp: 242-243°C. 

Example 44 

Synthesis of 1-(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-m^ 
zole (56) 

[0234] In the same manner as in Example 1 , the desired benzimidazole (56) was obtained using the carboxylic acid 
as obtained in Production Example 24 and (4-methylbenzene)sulfonamide. 

[Physicochemical properties of Compound (56)] 

[0235] 

1 H-NMR (DMSO<16, 6 ppm): 2.35(3H, s). 2.49(3H. s), 5.58(2H, s). 6.46(1 H. d. J=8.1Hz), 7.21(1H, t, J=16.5Hz), 
7.28(1 H, t. J=7.4Hz), 7.31(1H, d. J=16.6Hz), 7.34-7.44(6H, m), 7.58(2H, d, J=7.6Hz), 7.64(1 H. d. J=8.5Hz), 
7.71 (1H, d, J=8.6Hz), 7.82(1 H, s), 7.85(1 H, d, J=8.3Hz), 8.06(1 H, s). 12.30(1 H. brs). 
mp: 250-252°C. 

Production Example 25 

< First and Second Steps) 

Production of 6-carboxy-1 -(2-chloro-4-(1 -hexen-1 -yl)benzyl)-2-methylbenzimida2ole 

[0236] A mixture of 1-(2-chloro-4-iodobenzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole (1 .21 g), 1-hexene (1 .12 
g), palladium acetate (II) (0.09 g), triphenylphosphine (0.21 g), tri-n-butylamine (1.49 g), and N,N-dimethylformamide 
(1 5 ml) was stirred overnight at 60°C. The reaction mixture was concentrated under reduced pressure and the resulting 
residue was purified by silica gel column chromatography (eluate: hexane/ethyl acetate=1V2) to obtain 1-(2-chloro-4-(1- 
hexen-1-yl)benzyl)-6-(ethoxycarbonyl)-2-methyl-benzimidazole (0.99 g). In accordance with the method of Production 
Example 5, this product was immediately converted to the desired compound (0.64 g) containing about 10 % of 6-car- 
boxy-1-(2-chloro-4-(1-hexen-2-yl)benzyl)-2-methyl-benzimidazole. This compound was immediately subjected to the 
next step. 

Example 45 

Synthesis of 1 -(2 <hloro-4-(1 -hexen-1 -yl)benzyl)-2-methyl-6-(1-pertan (57) 

[0237] In the same manner as in Example 1 , the desired benzimidazole (57) was obtained using the carboxylic acid 
as obtained in Production Example 25 and 1-pentanesulfonamide. 

[Physicochemical properties of Compound (57)] 

[0238] 

1 H-NMR (DMSO-d6, 5 ppm): 0.70-0.90(6H. m), 1.21-1.71(10H. m), 1.91-2.17(2H m), 2.49(3H, s). 3.48(2H, t, 
J=7.7Hz), 5.10-5.85(3H. m). 6.33-6.41 (2H, m), 7.03-7.40(1 H, m), 7.53-7.59(1 K m), 7.67(1 H. d, J=8.5Hz), 7.79(1 H, 
d, J=8.5Hz), 8.10(1 H, s), 11. 87(1 H, brs). 
mp:175-177°C. 

Example 46 

Synthesis of i-(2-chloro-4-(1-hexen-1-y!)benzy^ ( 58 ) 
[0239] In the same manner as in Example 1 , the desired benzimidazole (58) was obtained using the carboxylic acid 
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as obtained in Production Example 25 and (4.methylbenzene)sur fo namJde. 
[Physicochemical properties of Compound (58)] 
s [0240] 



10 



15 



20 



25 



S^.^ "... s,. aM 

Example 47 

(0.22 g). ° m 3 m,Xture of 2 "P r °Panol and water to obtain the desired benzimidazole (59) 



[Physicochemical properties of Compound (59)] 
[0242] 



35 



I.".*** m>. 2 .4a ( 3H. s), 2 .84(4H. s, 

7.19 (2H. d. J=7.5Hz 7 I^H ' "7 s£) 7 £mm i" S 1 ^* 0H * 715(1K 4 J = 75Hz >- 727 <3H. m 
11.85(1H. brs). • 43(1H S)l 7 67(1H ' d - J =8-3Hz). 7.79(1 H. d. J=8.5Hz), 8.09(1H. s). 

30 mp : -Wl-IOOPC. 

Production Ergmnig 
< First Step) 

Praluction of l^-t-butynhio^hlorobenzylj-^emoxy^ 

45 [Physicochemical property of the compound] 
[0244] 

( Second Step ) " — — — . — 



40 



50 



55 Production of 6-carboxy.1-(4-t-butylthio-2-chloroben 2 yl)-2-methyl benzimidazole 
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[Physicochemical property of the compound] 
[0246] 

1 H-NMR (DMSO-d6, 5 ppm): 1.21(9H, s), 2.51 (3H, s), 5.65(2H, s), 6.56(1 H, d. J=8.0Hz). 7.36(1 H, dd, J=1.6 and 
8.0Hz), 7.62(1 H f d, J=1.6Hz), 7.63(1 H. d, J=8.4Hz), 7.79(1 H, d, J=8.4Hz), 7.97(1 H, s), 12.7(1 H, brs). 

Example 48 

Synthesis of 1 -(4-t-butylthio-2-chlorobenzyl)-2-methyl-6-(1 -pentanesulfonyicarbamoyl)benzimidazole (60) 

[0247] In the same manner as in Example 1 , the desired benzimidazole (60) was obtained using the carboxylic acid 
as obtained in Production Example 26 and 1 -pentanesulfonamide. 

[Physicochemical properties of Compound (60)] 

[0248] 

1 H-NMR(DMSO-d6. 5 ppm): 0.80(3H, t, J=7.2Hz), 1 .21-1 .29(11 H, m), 1.34(2H, m), 1.67(2H, m). 2.49(3H, s), 
3.49(2H, m), 5.62(2H, s), 6.46(1 H, d, J=8.0Hz), 7.36(1 H, d, J=8.0Hz), 7.64(1 H. s), 7.68(1 H, d, J=8.5Hz), 7.80(1 K 
d, J=8.5Hz), 8.12(1 H, s), 11. 84(1 H, brs). 
mp: 163-165°C. 

Example 49 

Synthesis of l-(4-t-butylthio-2-chloroberuyl)-2-me%^ (61) 

[0249] In the same manner as in Example 1 , the desired benzimidazole (61 ) was obtained using the carboxylic acid 
as obtained in Production Example 26 and (4-methylbenzene)sulfonamide. 

[Physicochemical properties of Compound (61)] 

[0250] 

1 H-NMR (DMSO-d6, 5 ppm): 1.21(9H, s), 2.37(3H, s), 2.46(3H, s), 5.61(2H. s), 6.44(1 H. d. J=7.9Hz), 7.35(1 H, d. 
J=7.9Hz), 7.40(2H, d, J«8.1Hz), 7.61-7.67(2H, m), 7.71(1H, d), 7.85(2H, d. J=8.3Hz), 8.05(1H, s), 12.3(1 K brs). 
mp: 208.5-21 0.5°C. 

Production Example 27 

(First Step) 

Production of ethyl 4-(acetylamino)-3-((2-chloro-4-(phenoxymethyl)benzyl)amino)benzoate 

[0251 ] In the same manner as in Production Example 1 , the desired compound (1 .63 g) was obtained from ethyl 4- 
(acetylamino)-3-aminobenzoate (0.80 g), 2-chloro-4-(phenoxymethyl)benzyl chloride (0.96 g), sodium carbonate (0.47 
g) ( and sodium iodide (0.30 g). The compound was immediately subjected to the next step. 

(Second Step) 

Production of 1 -(2-chloro-4-(phenoxymethyl)benzyl)^-(ethoxycarbonyl)-2-methylbenzimidazole 

[0252] In the same manner as in Production Example 3, the compound was obtained from ethyl 4-(acetyiamino)-3- 
((2-chloro-4-(phenoxymethyl)benzyl)amino)benzoate (1.63 g). This compound was immediately subjected to the next 
step. 
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(Third Step) 



[Physicochemical property of the compound] 
io [0254] 

'5 Example q n 

[Physicochemical properties of Compound (62)] 
[0256] 

Example 51 

[Physicochemical properties of Compound (63)] 
[0258] 

^W*US5^*J^r^ * 6 « ,,H ' 4 J - 78H "' s »™ •■ 

J.7.5HZ). 6.04(1H S). 12.31(tH. £) 7 ' 39<aH ' d ' J - 7 7H * ™3(2H m). 7.71(1H, d. J.S.SHz). 7.85(2H. d. 



25 



30 



35 



40 



mp: 16M65°C 
Production Fvflmpia 
so (First Step) 





ss (^JS,^ \ < 1 94 9) "« obtained from ethy, 4. 
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(Second Step) 

Production of 1 -(2-chloro-4-(cyclohexyloxymethyl)benzyl)-6-(e^^ 

[0260] In the same manner as in Production Example 3, the desired compound was obtained from ethyl 4- 
(acetylamino)-3-{(2-chloro-4-(cyclohexyloxymethyl)benzyl)amino)benzoate (1.94 g). This compound was immediately 
subjected to the next step. 

(Third Step) 

Production of 6-carboxy-1 -(2-chloro-4-(cyclohexyloxymethyl)benzyl)-2-methylbenzimidazole 

[0261] In the same manner as in Production Example 5, the desired compound (1.13 g) was obtained from 1-(2- 
chloro-4-(cyclohexyloxy methyl)benzyl-6-(ethoxycarbonyl)-2-methylbenzimidazole as obtained in the above step. 

[Physicochemical properties of the compound] 

[0262] 

1 H-NMR (DMSO-d6, 8 ppm): 1.17-1.24(5H, m), 1.44(1H, m), 1.62(2H, m), 1.81(2H, m), 2.50(3H, s), 4.44(2H. s), 
4.55(1H, m), 5.58(2H, s), 6.52(1H, d. J=7.7Hz). 7.15(1H, d, J=8.0Hz), 7.45(1H t s), 7.60(1 H, d, J=8.3Hz), 7.78(1H, 
d, J=8.4Hz), 7.92(1 H, s). 

Example 52 

Synthesis of 1 -(2-chloro-4-(cyclohexyloxymethyl)benzy!)-2-methyl-6-(1 -pentanesulfonylcarbamoyl)benzimidazole (64) 

[0263] In the same manner as in Example 1 , the desired benzimidazole (64) was obtained using the carboxylic acid 
as obtained in Production Example 28 and 1-pentanesurfonamide. 

[Physicochemical properties of Compound (64)] 

[0264] 

1 H-NMR (DMSO-d6, 8 ppm): 0.80(3H, t t J=7.2Hz), 1.15-1.30(7H, m), 1.34<2H, m). 1.45(1H, m), 1.66(4H, m), 
1.81(2H, m), 2.49(3H, s), 3.48(2H, t, J=7.7Hz), 4.45(2H, s). 4.56(1 H, d, J=4.6Hz), 5.57(2H, s), 6.43(1 H, d, 
J=8.0Hz), 7.16(1 H, d, J=7.5Hz), 7.48(1H, s), 7.67(1 H, d, J=8.4Hz). 7.79(1 K d, J=8.8Hz), 8.09(1 H, s), 11. 87(1 H, 
brs). 

mp: 129-133°C. 
Example 53 

Synthesis of l-(2^hloro-4-(cyclohexyloxymethyl)b^ 
zole (65) 

[0265] In the same manner as in Example 1 , the desired benzimidazole (65) was obtained using the carboxylic acid 
as obtained in Production Example 28 and (4-methylbenzene)sulfonamide. 

[Physicochemical properties of Compound (65)] 

[0266] 

1 H-NMR (DMSO-d6, 8 ppm): 1.17-1.24(5H, m), 1.46(1H, m), 1.63(2H, m) ( 1.82(2H. m), 2.37(3H. s), 2.47(3H. s), 
4,45(2H, s), 4.56(1 H, d. J=7.1Hz), 5.56(2H, s), 6.41(1H. d, J=7.7Hz) ( 7.15{1H t d, J=8.0Hz), 7.40(2H, d. J=7.8Hz), 
7.47(1H. s). 7.63(1 H. d, J=8.5Hz), 7.71(1H, d, J=8.4Hz). 7.85(2H. d. J=7.7Hz), 8.04(1H, s), 12.29(1H, brs). 
mp: 143-1 51 °C. 
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Exampl 54 

Synthesis of W2*htoro^eri^^ (g6) 

5 So- J" ^"!! m T 6r 35 iR Examp ' e 1 ' the deSired benzim ^ole (66) was obtained using the carboxylic acid 
as obtained in Production Example 18 and N-(n-pentyl)sulfamide. 

[Physicochemical properties of Compound (66)] 

io [0268] 

1 H-NMR (DMSO-d6. 5 ppm): 0.73(3H. t. J=6.8H 2 ), 1.09-1.21(4H, m), 1.36-1.42(2H, m), 2.53(3H, s) 2 86(2H t 

it ^i 63(2H ' S) ' 6 - 51(1H * * J=8 2HZ) ' 7 38(1H *' J=7 * 4Hz >' 745 < 2H ' «■ J = 7 5Hz ). 7 -53(1H. d. J=8 1Hz)' 
7.62-7.70(4H, m), 7.79(1H, d. J=8.4Hz), 7.85(1 H. s). 8.12(1H, s), 11.58(1H ( brs) 
75 mp: 1 93.5-1 95.2°C. 

Example 5$ 

Synthesis of H2.4«Jichlorob^ (67) 

[0269] In the same manner as in Example 1 , the desired benzimidazole (67) was obtained using the carboxylic acid 
as obtained in Production Example 14 and N-(4-methylphenyl)sulfamide. 



20 



25 



[Physicochemical properties of Compound (67)] 
[0270] 



1 H-NM R(DMSO-d6, 8 ppm): 2.160H, s), 2.47(3H, s). 5.53(2H, s), 6.43(1H, d, J=8.4Hz), 7.01(2H d J=8 4Hz) 
7.06(2H ( d, J=8.4Hz), 7.30(1H, dd, J=8.3 and 2.0Hz), 7.61(1H, d, J=8.4Hz), 7.69(1H, d, J=8.6Hz) 7 75(1H d' 
so J=:2.0Hz), 7.96(1H,s). 1 0.30(1 H, brs), 1 1.82(1 H. brs). 
mp: 190-191°C. 

Example 

35 Synthesis of 1 -(2^hloro-4i3henytoenzyl)-2-meth^ (68) 

[0271 ] In the same manner as in Example 1 , the desired benzimidazole (68) was obtained using the carboxylic acid 
as obtained in Production Example 18 and N-(4-methylphenyl)suHamide. 

40 [Physicochemical properties of Compound (68)] 

[0272] 



45 



1 H-NMR (DMSO-d6, 8 ppm): 2.10(3H, s), 2.49(3H, s) ( 5.60(2H, s). 6.49(1H, d, J=8.0Hz), 6.99(2H, d. J=8.4Hz) 
7.05(2H, d, J=8.4Hz), 7.38(2H, t. J=7.4Hz), 7.45(1 H, t, J=7.4Hz), 7.52(1 H, dd, J=8.1 and 2.2Hz), 7.65(3H, m), 
7.70(1H, dd, J=8.5 and 1.4Hz), 7.86(1H, d. J=1.8Hz), 8.01(1H, s), 10.31(1H, brs), 1 1.85MH, brs) 
mp: 1 82.5-1 83.5°C. 

Production Example 29 



-60- 



55 



Production of 6-carboxy- 1 -(2-chloro-4-iodobenzyl)-2-methylbenzimida20!e — _ 

[0273] In the same manner as in Production Example 5, the desired compound (0.86 g) was obtained from 1 -(2- 
chloro-4-iodobenzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole as obtained in Production Example 23. 
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[Physicochemical property of the compound] 
[0274] 

1 H-NMR (DMSO-d6, 8 ppm): 2.50(3H, s). 5.57(2H. s). 6.28(1 H, d. J=8.3Hz), 7.59(1 H, dd. J=8.2 and 1.6Hz), 
7,63(1H.d ( J=8.4Hz), 7.80(1 H, dd, J=8.4and 1.5Hz), 7.93(1H,d, J=1.6Hz), 7.96(1 H,d, J=1.3Hz), 12.70(1H, brs). 

Example 57 

Synthesis of 1-(2-chloro-4-iodobenzyl)-2-methyl-6-(1-pentanesulfonyicarbamoyl)benzimidazole (69) 

[0275] In the same manner as in Example 1 , the desired benzimidazole (69) was obtained using the carboxylic acid 
as obtained in Production Example 29 and 1 -pentanesulfonamide. 

[Physicochemical properties of Compound (69)] 

[0276] 

1 H-NMR(DMSOd6, 5 ppm): 0.80(3H, t, J=7.4Hz), 1.21-1.30(2H, m), 1.31-1.39(2H, m), 1.63-1.71(2H, m), 2.48(3H, 
s), 3.49(2H, t, J=7.7Hz), 5.54(2H, s), 6.1 8(1 H, d, J=8.2Hz), 7.59(1 H, d, J=8.3Hz), 7.67(1 H, d, J=8.4Hz), 7.79(1 H, 
d, J=£.4Hz) f 7.95(1 H, s), 8.08(1 H, s), 11. 88(1 H, brs). 
mp : 226-228.5°C. 

Example 58 

Synthesis of 1-(2^hloro-4-iodobenzyl)-2-methyl^-((4-methylbenzene)suHonylcarbamoyl)benzimidazole (70) 

[0277] In the same manner as in Example 1 , the desired benzimidazole (70) was obtained using the carboxylic acid 
as obtained in Production Example 29 and (4-methylbenzene)sulfonamide. 

[Physicochemical properties of Compound (70)] 

[0278] 

1 H-NMR(DMSO-d6, 8 ppm): 2.38(3H, s). 2.46<3H, s), 5.52(2H, s) t 6.15(1 H, d, J=8.2Hz), 7.40(2H, d. J=8.2Hz), 
7.57(1 H, dd. J=8.2 and 1.5Hz), 7.62(1 H. d, J=8.5Hz), 7.70(1 H, dd, J=8.5 and 1.5Hz), 7.85(2H, d, J=8.3Hz), 
7.94(1H, d, J=1.7Hz), 8.03(1H, s), 12.34(1H, brs ). 
mp : 226-228.5°C. 

Production Example 30 

(First Step) 

Production of ethyl 4-(acetylamino)-3-((2-chloro-4-ethoxybenzyl)amino)benzoate 

[0279] In the same manner as in Production Example 1 , the desired compound (1 .34 g) was obtained from ethyl 4- 
(acetylamino)-3-aminobenzoate (1.12 g). 2-chloro-4-ethoxybenzyl chloride (0.96 g), sodium carbonate (0.80 g), and 
sodium iodide (0.38 g). The compound was immediately subjected to the next step. 

(Second Step) 

Production of 1 -(2-chloro-4-ethoxybenzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole 

[0280] In the same manner as in Production Example 3, the desired compound was obtained from ethyl 4- 
(acetylamino)-3-((2-chloro-4-ethoxybenzyl)amino)benzoate (1 .34 g). The compound was immediately subjected to the 
next step. 
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(Third Step) 

Production of 6-carboxy-l -(2-ch.oro-4-ethoxyben 2 y,)- 2 . m eth y i benzimidazole 

[Physicochemical property of the compound] 
w [0282] 

is Example m 

[Physicochemical properties of Compound (71)] 
[0284] 

i^,^*^ 5TJ Sir** * '- 67,2H ' ■* «w * <• 
^< w«oh. ***i$!iS3,a HiwET* 0H * Jrf ' 6H!) ' 7 " (,H - d - 

30 

Example fin 

[Physicochemical properties of Compound (72)] 
40 [0286] 

8.15(1H. bra}. ' 10(1H> S)l 7 40(2H ' d ' J=7 9Hz >- 7-71(2H. bra). 7.85(2H. d. j=7.9Hz), 

<5 mp: 254-256°C. 

Production t-mmniftffi 

< First Step) 

so 

55 bonate (5.5 g). * 9) ' 2 - ch,oro - 4 -< metho «ycarbonyl)beruyl chloride (6.85 g), and potassium car- 
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[Physicochemical property of the compound] 
[0288] 

1 H-NMR (CDCI 3 , 6 ppm): 1.34(3H, t. J=7.0Hz), 2.24(3H. s), 3.91 (3H, s), 4.31 (2H, q, J=7.0Hz). 4.45-4.53(3H, m), 
7.36(2H, brs), 7.45(2H, t, J=7.1Hz), 7.51 (1H, d, J=8.3Hz), 7.87(1 H, d, J=8.0Hz), 8.07(1 H, s). 

(Second Step) 

Production of 1 -(2-chloro^-(methoxycart3onyl)benzyl)-6-^ 

[0289] In the same manner as in Production Example 3, the desired compound (2.40 g) was obtained from ethyl 4- 
(acetylamino)-3-({2-chloro-4-(methoxycarbonyl)benzyl)amino)benzoate (5.00 g). 

[Physicochemical properties of the compound] 

[0290] 

1 H-NMR (CDCI3, 6 ppm): 1.38(3H, t, J=7.1Hz), 2.57(3H, s), 3.91(3H, s). 4.37(2H, q, J=7.1Hz), 5.48(2H, s), 
6.46(1 H, d, J=8.1Hz), 7.75(1 K dd, J=8.1 and 1 .4Hz), 7.77(1 H, dd. J=8.6Hz), 7.91(1 H, s), 8.01 (1H. dd, J=8.4 and 
1.2Hz), 8.1 4(1 H, d, J=1.6Hz). 

(Third Step) 

Production of 6-carboxy-1-(2-chloro-4-carboxybenzyl)-2-methyl benzimidazole 

[0291] In the same manner as in Production Example 5, the desired compound (0.36 g) was obtained from 1-(2- 
chloro-4<aboxybenzyl)^-(ethoxyc^rbonyl)-2-methylbenzimidazole (0.60 g). 

[Physicochemical properties of the compound] 

[0292] 

1 H-NMR (DMSOd6. 6 ppm): 2.51(3H, s), 5.69{2H 1 s), 6.59(1 H. d, J«8.1Hz), 7.65(1 H ( d. J=8.4Hz), 7.76(1 H, d. 
J=8.1Hz), 7.80(1 K d, J=8.4Hz), 7.98(1 H, s). 7.99(1H, s), 13.02(2H, brs). 

Example 61 

Synthesis of 1 -(2-chloro-4-(1 -perrtanesulfonyicarbamoyl)benzyl)-2-methyl-6-(1 -pentanesulfonyicarbamoyl)benzimida- 
zole (73) 

[0293] In the same manner as in Example 1 , the desired benzimidazole (73) was obtained using the carboxylic acid 
as obtained in Production Example 31 and 1-pentanesurfonamide. 

[Physicochemical properties of Compound (73)] 

[0294] 

1 H-NMR (DMSO-d6, 8 ppm): 0.77-0.86(6H, m). 1.20-1.39(8H. m), 1.63-1. 70(4H, m), 2.49(3H, s), 3.43-3.52(4H, m). 
5.67(2H, s), 6.54(1 H, d, J=7.9Hz), 7.70(1H, d. J=8.4Hz), 7.75(H, d, J=8.1Hz). 7.81(1H, d. J=8.5Hz), 8.10(1H, s), 
8.12(1H,s), 11. 95(1 H, brs). 
mp: 254-255°C. 

Example 62 

Synthesis of i-(4-bromo-2-chlorobenzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)benz imidazole (74) 

[0295] In the same manner as in Example 1 , the desired benzimidazole (74) was obtained using the carboxylic acid 
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as obtained in Production Example 19 and 1-pentanesulfonamide. 

[Physicochemical properties of Compound (74)] 

[0296] 



10 



mp: 222-223°C 
Example 63 



''"oromethy0benzyl).2™th^^ 

methylbenzene)suHonamide(12lmg). ^" ,amed Productlon Example 13 and (4- 



20 



25 



[Physicochemical properties of Compound (75)] 
[0298] 



Mass(ESI): m/z 420(M-H). 



30 Example 64 



35 



Synthesis of H2*h.orc^tr tfta ^ ^ 
thyl)benzyl)/methylbeS^^ 

(121 mg) * ^.rmaazole (175 mg) as obtained in Production Example 13 and (4-vinylbenzene)suifonamide 



40 



[Physicochemical properties of Compound (76)] 
[0300] 



Production f=xamp| ft 3?? 



so 



(First Step) 
-Productiox] 
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pressure to obtain (RJ-S-hydroxy-i^-toluenesulfonyloxyJbutane (209 g) as light brown on. The oil thus obtained was 
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used in the next step as such without purification. 
(Second Step) 

Production of (R)-2-methyloxethane 

[0302] A mixture of potassium hydroxide (1 80 g) and water (1 8.0 g) was heated at 1 50°C to melt potassium hydrox- 
ide. (R)-3-hydroxy-1-(p-toluenesulfonyloxy)butane (209 g) was added dropwise thereto. Liquid discharged during reac- 
tion was collected by distillation under normal pressure in a receiver. Light brown liquid thus obtained was allowed to 
stand overnight. The supernatant was collected, dried with potassium hydroxide, and distilled under normal pressure to 
obtain (R)-2-methyl-oxethane (16.6 g). The oil obtained was immediately subjected to the next step. 

(Third Step) 

Production of (R)-N-t-butyl-4-hydroxy-1 -pentanesulfonamide. 

[0303] A solution of 2.0 M lithium diisopropylamide in heptane/tetrahydrofuran/ethylbenzene (100 ml) was slowly 
added dropwise to a solution of N-t-butylmethanesulfonamide (15.1 g) in tetrahydrofuran (100 ml) under nitrogen 
atmosphere taking about 1 hour at -50 to -20°C. After stirring for 1 hour at 0°C and cooling to -50°C, (R)-l-methyloxe- 
thane (8.51 g) was added dropwise thereto. After stirring for 5 days at room temperature, the solution was extracted with 
water and ethyl acetate. The organic layer was washed with water, dried over sodium sulfate, and concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography (eluate: hexane/ethyl acetate=l/2) to 
obtain crude (R)-N-t-butyl-4-hydroxy-1 -pentanesulfonamide (6.6 g) as solid. This solid was dissolved by adding chloro- 
form and concentrated under reduced pressure. The residue thus obtained was crystallized by adding diethyl ether. The 
crystals were separated by filtration and dried under reduced pressure to obtain (R)-N-t-butyl-4-hydroxy-1 -pentanesul- 
fonamide (3.39 g) as white crystals. 

[Physicochemical properties of the compound] 

[0304] 

1 H-NMR (CDCI 3 , 8 ppm): 1.22(3H, d t J=6.1Hz), 1.38(9H, s), 1.53-1.63(3H,m), 1 .85-2.02(2H, m), 3.09(2H, t. 
J=7.8Hz), 3.80-3.87(1 K m), 4. 10(1 H, brs). 

(Fourth Step) 5 
Production of (R)-t-butyl-4-benzoyloxy-1 -pentanesulfonamide 

[0305] In the same manner as in the sixth step of Production Example 16, the desired compound (2.35 g) was 
obtained as yellow oil from (R)-N-t-butyl-4-hydroxy-1 -pentanesulfonamide (1 .50 g), benzoic acid (1 .72 g), N.N'-carbon- 
yldiimidazole (2.29 g), and diazabicycloundecene (0.92g). 

[Physicochemical properties of the compound] 

[0306] 

1 H-NMR (CDCI3, 8 ppm): 1.33(9H, s), 1.37(3H, d, J=6.3Hz), 1,77-2.02(4H, m), 3.03-3.13(2H, m), 4.02(1H, brs), 
5.1 7-5.22(1 H, m), 7.44(2H, t, J=7.8Hz), 7.56(1 H, t. J=7.4Hz), 8.03(2H ( dd, J=1.4 and 8.3Hz). 
Optical purity: 97.2 %ee (conditions of high-performance liquid chromatography: CHIRALPAK AD. hexane/ethanol 
=9/1, 1.0 ml/min, 254 nm, 40°C). 

(Fifth Step) 

Production of (R)-4-benzoyloxy-1 -pentanesulfonamide 

[0307] In the same manner as in the seventh step of Production Example 16, the desired compound (1 .62 g) was 
obtained as light yellow oil from (R)-N-t-butyl-4-benzoyloxy-1-pentanesulfonamide (2.15 g). [Physicochemical proper- 
ties of the compound] 1 H-NMR (CDCI3, 6 ppm): 1.38(3H, d, J=6.3Hz), 1,77-2.03(4H, m). 3.12-3.22(2H, m), 4.68(2H, 



53 



EP 1 020 452 A1 

brs). 5. 18 .5.24(1H, m). 7.44(2H. «. J=7.9Hz). 7.56(1H. t. J=7.5Hz). 8.03(2H. dd. J=1.4 and 8.0Hz). 
(Sixth Step) 

PWu*„ of sodium sa» ot ^<^^ iMm) ^ y ^^. H2i ^^ m . m ^ M 

stimng the mixture for about 1 hour at room temperature deoosited crvstak w*r» mil k V-! °? u 
T and ethyl acetate, and dried under t^ess^*^* 5 wS5^^^22ST 
ny.carbamoyQ-1 ^^^ichlorobenzyD-a-methylbenzimidazole (1.82 g, as light yellowish wh^cS. Pentane,SUl, °- 

[Physicochemicai property of the compound] 

[0309] 

1 H-NMR (DMSO-d6. 6 ppm): 1.24<3H, d. J=6.8Hz), 1.46-1.75(4H, m), 2 47(3H s) 3 07f2H t J-7 ftH^ ^nn 
Example 65 

Production of W-Ha^ichlorcfcenzyn-e-r^-hyd^ 

IS^L^ir^ 0 ^ 6 ( ° T ?' W8ter 05 ml) ' and ethan ° l (1 ° ^ were added t«> sodiu™ salt of (R)-6-((4-ben- 
zoyM^enteneJsuHbnylcart^^ (1.70 g) as obtained in Production 

Example 32 and the mixture was stirred for 3 hours at 70'C. The reaction solution was coo ed to ™mte 

I^T^TJf hydroch,oric acid - Deposited crystals were col,ected b * ,i,frat ^ 

(U» g). After d.ssolv.ng the crude crystals (1 .00 g) in acetone (20 ml), diethyl ether (20 ml) was added thereto and the 

unSt xi? a a , sr™ crystals were by Mon - ^ *** «£2SE 

^an oi. L 9 h ]S V ^ ^ diSS0,Ved 3 ^ Mn of acet ° ne and « <M • « -i at 

?S h^ vS IS? (1 ° m ° ^Jf?* add6d dr0pwiSe to "•*»■•• ^'s- was stirred for 

H !2?° n ^.^^^y to «»" temperature. The crystals deposited were collected by filtration 

[Physicochemicai properties of Compound (77)] 
[0311] 

T'y N l R ^ M ^u 6 - f 100(3Hl * J=61H2) - 1 - 35 " 1 -«(2K 1-65-1.85(2H. m). 2.49(3H. s). 3.51(2H. t, 
h = ! « S ) : 4 44(1K brS) " 5 59(2Hl S>1 6 44(1H ' * J=8 4Hz )- 733 < 1H - *• «J=8.4 and 2.1Hz), 7.69(1H, 

d^a5Hz)^76(1H, d, J-2.1HZ). 7.81(1H. dd. J=8.4and 1.5Hz). 8.11(1H. d. J=1.5Hz). 11.86(1H. brs . 

rrt (Nu] U l). 1C0 2-em^ 

mp: 1 94.6-1 94.9°C. 

Optical purity: 97.9 %ee (retention time: 23.3 min, high-performance liquid chromatography, column: CHIRALCeT 

■w 2 o?™ X 4 ; 6 mm 01 partide diameter 0f fi,ler: 20 e,uate: hexane/ethanol/methanol/trifluoroacetic 
acid=85n 0/5/0.1. flow rate: 1.0 ml/min, column temperature: room temperature). 
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Production Example 33 
(First Step) 

Production of (S)-3-hydroxy-1-(p-toluenesulfonyloxy)butane 

[0312] In the same manner as in the first step of Production Example 32, the desired compound (77.5 g) was 
obtained as light brown oil from (S)-1,3-butanediol (30.0 g) and p-toluenesulfonyl chloride (69.8 g). The thus-obtained 
oil was immediately subjected to the next step. 

(Second Step) 

Production of (S)-2-methyioxethane 

[0313] In the same manner as in the second step of Production Example 32, the desired compound (5.28 g) was 
obtained as colorless oil from potassium hydroxide (74.7 g), water (7.0 g) and (S)-3-hydroxy-1-(p-toluenesulfony- 
loxy)butane (75.3 g). [Physicochemical property of the compound] 1 H-NMR (CDCI 3 , 8 ppm): 1.42(3H, d, J=6.1Hz), 
2.28-2.37(1 H, m), 2.67-2.73(1 H, m), 4.47-4,54(1 H, m), 4.60-4.67(1 H, m), 4.96-5.04(1 H, m). 

(Third Step) 

Production of (S)-N-t-butyl-4-hydroxy-1-pentanesuIfonamide 

[0314] In the same manner as in the third step of Production Example 32, the desired compound (1.98 g) was 
obtained as white crystals from N-t-butylmethanesulfonamide (9.86 g), a solution of 2.0 M lithium diisopropylamide in 
heptane/tetrahydrofuran/ethylbenzene (65 ml) and (S)-1 -methyloxethane (4.54 g). 

[Physicochemical property of the compound] 

[0315] 

1 H-NMR (CDCI 3 . 5 ppm) :1.22(3H, d, J=6.3Hz), 1.37(9H, s), 1 .54-1 .62(2H, m), 1.64-1. 73(1 H, brs), 1.85-2.02(2H, 
m), 3.08(2H, t, J=7.7Hz), 3.80-3.87(1 H, m), 4.32(1 H, brs). ; 

(Fourth Step) 

Production of (S)-N-t-butyl-4-benzoyloxy-1-pentanesulfonamide 

[031 6] In the same manner as in the fourth step of Production Example 32. a yellow, oil crude product (2.29 g) was 
obtained from (S)-N-t-butyl-4-hydroxy-1-pentanesurfonamide (1.50 g), benzoic acid (1.72 g), N.N'-carbonyldiimidazole 
(2.29 g), and diazabicycloundecene (2.15 g). This product was dissolved in heated t-butyl methyl ether (4 ml) and hex- 
ane (10 ml) was added thereto for crystallization. The crystals were collected by filtration, washed with hexane, and 
dried to obtain the desired compound (1 .63 g). 

[Physicochemical property of the compound] 

[0317] 

1 H-NMR (CDCI 3 . 8 ppm) :1.33(9H, s), 1.37(3H, d, J=6.2Hz), 1,77-2.01(4H, m), 3.03-3.12(2H, m), 4.06(1H, brs), 
5.16-5.23(1 H, m) ( 7.44(2H, t t J=7.6Hz), 7.55(1 H, t. J=7.5Hz), 8.03(2H, dd, J=8.1 and 0.8Hz). 
Optical purity: 99.6 %ee (conditions of high-performance liquid chromatography: CHIRALPAK AD, hexane/ethanol 
=9/1. 1.0 ml/min, 254 nm, 40°C). 

(Fifth Step) 

Production of (S)-4-benzoyloxy-1-pentanesulfonamide 

[0318] In the same manner as in the fifth step of Production Example 32, the desired compound (1.28 g) was 



55 



so 



55 



EP1 020 452 A1 

5 (Sixth Step) 

Proton oUS,^ 

utes at room temperature. Then. diazabicyclour^eneT ^ ilfSS^ T"*" 8 *" Stirred *° r *<« 30 ™- 
were added thereto and the solution was stirreX 4 r£2 f^K^T^ 1 ^ ntanesuton ^e (,.» g) 
ml) and water (7.5 ml) were added thereto. After adjusting ft?* 5 " ^ T concentrated *" d ethanol (15 
stirred for about 1 hour at room temperature The deS^Si? ? ^ hydroch,oric acid - ™*ure was 
« solution of ethanol and water (1/1) Tnd dried under ^ ere COl,ectod by filtration - • a »»W a mixed 

n*carbamoy,H.(2.4^^^^ 

ately subjected to the next step. y°enz.miaazole (1.91 g) as white crystals. This compound was immedi- 

Examnle fifi 

5 ? r e «*«-"- <™ (^-benzo^oxy-l- 

« 33. sodium hydroxide (0S1 g wate r ^ 

(15 ml) at 70-C and the ai^X^'^^l^^ {0 72 «> were *• methanol 

by filtration and dried under JZ p^ure ™ * SSSSSZ ^"Tf * ^ ™ Med 
solution of acetone and water (9/1 8 ml) at 60-C Wat JISJ mif ? ! ^ 6 CryStalS were dissolved in a m «ed 
The mixture was stirred for 2 hours 2e£ soE w2 2fi ^ *"° t0 dep0Sit Cry8te,s - 

o deposited were collected by filtration and dried to^SJ^S ^ , y to rO0m tem Perature. The crystals 
tanesulfonylcarbamoyl)^ 

[Physicochemicai properties of Compound (78)] 
' [0321] 

mp: 1 95.0-1 95.8°C. 

Production Exampf ft 34 
f^onofopli^ 

ISaln^^ (580 mg) as 

times) to obtain both of fte op^ ^ ^ 20 mg/1 ml x 29 
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washed with water (200 ml), dried over sodium sulfate, and concentrated under reduced pressure. Thus, optically active 
6-((2-benzoyloxy-1 -pentane)sulfonylcarbamoyl)-1 -(2,4-dichlorobenzyl)-2-methyibenzimida2ole isomer with shorter 
retention time (285 mg, retention time: 10.9 min) was obtained with optical purity of 100 % ee. 
[0323] The fraction containing isomer with longer retention time (800 ml) was treated in the same manner as 
described above and optically active 6-((2-benzyloxy-1-pentane)sulfonylcarbamoyl)-1-(2,4<jichlorobenzyl)-2*methyl- 
benzimidazole isomer with longer retention time (273 mg, retention time: 19.1 min) was obtained with optical purity of 
100 % ee. These compounds were immediately subjected to the next step. 

Example 67 

Production of optically active 1-(2-,4-dichlorobenzyl)-6-((2-hydroxy-1-pentane)sulfonylcarbamoyl)-2-methylbenzimida- 
zole with longer retention time (79) 

[0324] Methanol (2 ml) and a 10 % aqueous solution of sodium hydroxide (0.2 ml) were added to optically active 6- 
(2-benzoyloxy-1-pentane)sulfonylcarbamoyl-1-(2,4-dichlorobenzyl)-2-methylbenzimidazole isomer with shorter reten- 
tion time as obtained in Production Example 34 (277 mg) and the mixture was stirred for 90 minutes at room tempera- 
ture. A 10 % aqueous solution of sodium hydroxide (0.36 ml) was further added thereto and stirring was continued for 
50 minutes under heating at 50°C. The solution was allowed to cool for 70 minutes to room temperature and 1 N hydro- 
chloric acid (1.4 ml) was added thereto and the resulting solution was cooled with ice. Deposited crystals were collected 
by filtration, washed three times with water (2 ml) and twice with chloroform (1 ml), and dried by heating under reduced 
pressure to obtain optically active 1 -(2,4-dichlorobenzyl)-6-((2-hydroxy-1 -pentane)sulfonylcarbamoyl)-2-methylbenzim- 
idazole with longer retention time on CHIRALPAK AD (79) (143 mg). 

[Physicochemical properties of Compound (79)] 

[0325] 

1 H-NMR (DMSO-d6, Sppm): 0.81 (3H, t, J=7.2Hz), 1.26-1.46(4H, m), 2.49(3H, s), 3.49(1 H, dd, J=14.4 and 4.1Hz), 
3.59(1 H, dd, J-14.4 and 7.2Hz), 3.95(1 H, brs), 4.90(1 H, brs). 5.57(2H, s), 6.42(1 H, d, J=8.4Hz), 7.32(1 H, d, 
J=8.4Hz), 7.67(1 H t d, J=8.4Hz), 7.75(1 H, s), 8.79(1 H, d, J=8.4Hz), 8.09(1 H, s), 1 1.77(1 H, brs). 
mp:183-185°C. 

Optical purity: 100 %ee (retention time: 22.3 min, high-performance liquid chromatography, column: CHIRALPAK 
AD 250 mm x 4.6 mm 0, particle diameter of filler: 20 urn, eluate: hexane/ethanol/isopropanol/trifluoroacetic 
acid=85/1 0/5/0.1, flow rate: 1.0 ml/min, column temperature: room temperature). 

Example 68 

Production of optically active l-(2,4^ic^lorobenzyl)-6-((2-hydroxy-1-pentane)sulfonylcarbamoyl)-2-methylbenzimic^ 
zole with shorter retention time (80) 

[0326] In the same manner as in Example 67, optically active 1-(2,4-dichlorobenzyl)-6-((2-hydroxy-1-pentane)sul- 
fonylcarbamoyl)-2-methylbenzimidazole with shorter retention time on CHIRALPAK AD (80) (136 mg) was obtained 
from optically active 6-((2-benzoyloxy-1-pentane)sulfonyl<»rte 
isomer with longer retention time as obtained in Production Example 34 (260 mg). 

[Physicochemical properties of Compound (80)] 

[0327] 

1 H-NMR (DMSO-d6, 5 ppm): 0.81 (3H, t, J=7.2Hz), 1.26-1.46(4H, m), 2.49(3H, s), 3.49(1 H, dd, J=14.4 and 4.1Hz). 
3.59(1 H, dd, J=14.4 and 7.2Hz), 3.95(1 H, brs), 4.90(1 H, brs), 5.57(2H, s). 6.42(1 H, d. J=8.4Hz), 7.32(1 H, d, 
J=8.4Hz), 7.67(1K d, J=8.4Hz). 7.75(1H, s), 8.79(1H, d, J=8.4Hz), 8.09(1H. s), 11.77(1H, brs). 
mp: 187-188°C. 

Optical purity: 100 %ee (retention time: 17.2 min, high-performance liquid chromatography, column: CHIRALPAK 
AD 250 mm x 4.6 mm 0, particle diameter of filler: 20 ^m, eluate: hexane/ethanol/isopropanoVtrifluoroacetic 
acid=85/1 0/5/0. 1 , flow rate: 1 .0 ml/min, column temperature: room temperature). 
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Production Exam plp 35 



10 



45 



50 



Production of optically active 3-benzoyloxy-t -pentanesulfonamide 

S2L step of Paction E^e 17 was 
bqud chromatography (column: CHIRALPAK AS "™ '^SS? W3 ? Ub,ec,ed t0 high-performance 

ane/isopropanol=7/3. flow rate: 5.0 ml/min. column SnD^ueTSr'cf^ <* f a,er: 20 *»* h«- 

to collect both of the optical isomers hdiiSnSrSS^^H?'^ V ° ,Ume: 1 0O 2 ml x 22 tim s > 
added thereto. The fractions were concJ^Lrlf^T^ '5* 0a t0 ' Uene (5 ml x 2 times > "« 
• pentanesulfonamide isomer with ihortJESS 2m ££^2'! T ^ ° PtiCally 8Ctive ^nzoyloxy-l- 
was obtained as we., as that with longer reteSon Jme IS ™ rlTT* 10 " 7 mla 0ptica, puri * : 99 08 * •> 
These compounds were immediately l^STtolTnZ^' * 1 " ^ ° PtiCa ' purity: 99 57 %ee > 

/5 Production Rxample 

stirred for 40 minutes at room temperature IsomeTof oicat ^ r*! ? Examp,e 14 and ,he mixture was 
retention time (0.350 g) as obtained in P^^^^S^SS^ 1 "* Sh0rter 

and the solution was stirred overnight at 80°C ^sZZZ l^^T^^ ( °- 196 9) weread <^ thereto 
and water (3 ml) were added to the'restf ue *^E^lZ££l tTZ'T" "5 methan01 (3 m,) 
with hydrochloric acid. After addition of water the sohtinn vlH T°if? ™ en " the pH was ad ' us,ed t0 ^ut 6 
was concentrated under reduced SiZT^T^T ®? ^ ^ e,hyl acelate and *• oroanic layer 
aqueous solution of t^I»3SSS!i^I TSSJT^ "** aCetate (5 «*> and "—25 
filtration, washed with water JSSSS ^JS^^S^- 1 ^ ^ Predpitated 8011(1 was * 
Pentanejsuf^^ 

[Physicochemical property of the compound] 
[0330] 

1 H-NMR (DMSO-d6, 6 ppm): agree with the spectrum of its racemate. 
Production F^mpia 37 

s^iSr*^ 

Sfon^^ «*» «* of optical* active 6-((3-ben 2 oy.oxy-1^en- 

dich.oroben 2 yl)-2-me«Vl beSirrX^ (0436 °> was ^'"^ *»« 6-carboxy-1 £4- 
gj.opticallyac^-berco^ p «*«»«»E» nV i, ,4. N.N-^rtK^Wdwn!. M» 

tan Example 35. and dJSjiSr^^ " "* « m * (0305 « in 

[PhysicochemicaJ property of the compound] 
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1 H-NMR (DMSO-dS. 6 ppm): agree with the spectrum of its racemate. 
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Example 69 

Production of optically active 1-(2,4<iichlorobenzyl)-6-((3-hydroxy-l-pentane^ 
zole with longer retention time (81) 

[0333] A mixture of sodium salt of optically active 6-((3-benzoyloxy-1-pentane)sulfonylcarbamoyl)-1-(2 1 4-dichlo- 
robenzyl)-2-methyibenzimidazole (0.400 g) as obtained in Production Example 36, sodium hydroxide (0.053 g), water 
(1 .7 ml), and methanol (2.7 ml) was stirred for 6.5 hours at 60°C. The reaction solution was cooled to room temperature 
and the pH was adjusted to 4-5 by adding 1N hydrochloric acid, thereby resulting in precipitation of an oily substance. 
After removing the supernatant, the oily substance was washed with water (1 ml). Water (1 .7 ml) and methanol (6.5 ml) 
were added to the oily substance and refluxed under heating to make a solution homogeneous. Cooling the solution to 
room temperature, the deposited crystals were collected by filtration, washed (methanol/water=3/1 , 18 ml), and dried. 
Water (1 .7 ml) and methanol (6.5 ml) were added to the thus-obtained crystals and refluxed under heating to make the 
solution homogeneous. The solution was cooled to room temperature and deposited crystals were collected by filtra- 
tion, washed (methanol/water=3/1 , 10 ml), and dried. Thus, optically active 1-(2,4-dichlorobenzyl)-6-((3-hydroxy-l-pen- 
tane)sulfonylcarbamoyl-2-methylbenzimidazole with longer retention time on CHIRALCEL OD-RH (81) (125 mg) was 
obtained as white crystals. [Physicochemical properties of Compound (81)] 

1 H-NMR (DMSO-d6, 8 ppm): agree with the spectrum of its racemate. 
mp: 191.5-192.8°C. 

Optical purity: 98.7 %ee (retention time: 45.2 min, high-performance liquid chromatography, column: CHIRALCEL 
OD-RH 150 mm x 4.6 mm 0, particle diameter of filler: 20 ^m, eluate: a 0.6 M aqueous solution of potassium hex- 
afluorophosphate (the pH was adjusted to 2.0 with 85 % phosphoric acid)/acetonitrile=7/3, flow rate: 0.7 ml/min, 
column temperature: 10°C). 

Example 70 

Production of optically active 1-(2,4<iichlorobenzyl)-6-(3-hydroxy-l -pentane)sulfonylcarbamoyl-2-methylbenz imidazole 
with shorter retention time (82) 

[0334] In the same manner as in Example 69, the desired compound with shorter retention time on CHIRALCEL 
OD-RH (82) (118 mg) was obtained as white crystals from sodium salt of optically active 6-((3-benzoyloxy-1-pen- 
tane)sulfonylcarbamoyl)-1-(2,4-dichlorobenzyl)-2-methylbenzimidazole (0.400 g) as obtained in Production Example 
37. 

[Physicochemical properties of compound (82)] 
[0335] 

1 H-NMR (DMSO-d6, 5 ppm): agree with the spectrum of its racemate. 
mp: 1 92.8-1 93.6°C. 

Optical purity: >99 %ee (retention time: 36.6 min, high-performance liquid chromatography, column: CHIRALCEL 
OD-RH 150 mm x 4.6 mm 0, particle diameter of filler: 20 *im, eluate: a 0.1 M aqueous solution of potassium hex- 
af luorophosphate (the pH was adjusted to 2.0 with 85% phosphoric acid)/acetonitrile=7/3 t flow rate: 0.7 ml/min ( col- 
umn temperature: 10°C). 

Example 71 

Production of 1 -(2-chloro-4-(1 -hexyl)benzyl)-2-methyl-((4-methylbenzene)sulfonylcarbamoyl)benzimidazole (83) 

[0336] A mixture of 1 -(2-chloro-4-(1 -hexen-1 -yl)benzyl)-2-methyl : 6-((4-methylbenzene)sulfonylcarbamoyl)benzimi- 
dazole (0.082g) as obtained in Example 46. acetic acid (1 ml), ethyl acetate (4 ml), and platinum oxide (0.015 g) was 
stirred for 3 hours under hydrogen atmosphere. Solid was separated by filtration. The filtrate was concentrated and puri- 
fied by silica gel thin-layer chromatography to obtain i-(2-chloro-4-(1-hexyl)benzyl)-2-methyl-((4-methylbenzene)sulfo- 
nylcarbamoyl)benzimidazole (83) (0.080 g). 
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[PhysicochemicaJ properties of Compound (83)] 
[0337] 

IR(Nujol): 1619 cm- 1 . 
mp: 195-196.5°C. 

Example 72 

Production of 1-<2h*«o^ (84) 

(Sen^ ^L ? \ th i d6Sired C ° mP0Und ( ° 064 m9) W3S 0btained from H2-chloro-4- 

(l hexen 1-yl)benzyl)-2-metr*l-6-(pentanesulfon^^^ (0.093 g) as obtained in Example 45. 

[Physicochemical properties of Compound (84)] 

20 [0339] 

yNMR(DMSOKi6 ( S ppm): 0.80^ m) 2 48(3 H s> 2 53<2H m\ 

25 IR(Nujol):1669cm 1 . 
mp: 167-169°C. 

Production Exampl ft flfl 

30 (First Step) 

Production of W2^loro^-(thiophen-2-yl)ben^ 

[0340] W2-Chloro-4-ic*obere^^ (100 g) as 0Dtained jn Production 

Example 23 th,ophene-2-borate (0.34 g), tetrakis(triphenylphosphine)palladium (IV) (0.06 g). a 2 S solium 
aqueous solution (2^2 ml), toluene (3 ml), and ethanol (1 ml) were mixed and reflux* for 2.5 hours unSrTeS^e 

^Z^TK t0 T" temPeratUre * Aft6r 3dditi0n * t0lUene (5 ° ml > and » the solution 21 
.rtered with cehte. The organic layer was separated, dried over anhydrous sodium sulfate, and concentrated under 

0il WaS PUrifi6d by '^allization from ethanol/water (15 ml/15 ml) to obtain the 
desired W2-chloro^-(thiophene-2-yl)ben^ {Q 6Q g) 

[Physicochemical property of the compound] 

[0341] 



35 



40 



45 



I^V^m^ 8 ,^ 1 ^^' J=70HZ) - 2S4(3H ' S) - 426 < 2H - * J=70Hz >- 5 6 3<2H. s). 6.61(1H, d, 
7 W(1h's)' 8010H s) ? ' 49(1H ' ^ J=80HZ) " 7 ' 5?(1H ' ^ J=4 ' 2HZ> " 7 ' 66(1H ' d ' J=8 1 ^ * 



jo (Second Step) 
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Production of 6-cajt»xyO-(2-chloro^-(thiophen-2-yl)ben2yl)-2^etr^beruimio^zole 

[0342] 1-(2-chloro^-(thiophen-2-yl)benzy))-6-(ethoxycarbonyl)-2-metJiylbenzimidazole (0.60 g), a 10 % aqueous 
solution of sodium hydroxide (2 ml), and ethanol (5 ml) were mixed and refluxed for 15 minutes under heating After 
allowing the solution to cool to room temperature, insoluble matter was removed by filtration with celite. The filtrate was 
adjusted to pH 6 with 1 N hydrochloric acid (about 4 ml). The deposited crystals were collected by f iltration, washed with 
50% aqueous ethanol. and dried under reduced pressure to obtain the desired compound. 6-carboxy-1-(2-chloro-4-(thi- 
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ophen-2-yl) benzyl)-2-methylbenzimidazoie (0.208 g). 
[Physicochemical property of the compound] 
[0343] 

1 H-NMR (DMSO-d6, 5 ppm): 2.53(3K s), 5.61(2H, s), 6.56(1H, d, J=8.1Hz), 7.13(1H, m), 7.50(1H, dd, J=1.8and 
8.1Hz), 7.58(2H, m), 7.61 (1H, d, J=8.4Hz). 7.80(1 H, dd, J=1.4 and 8.4Hz). 7.84(1 H, d, J=1.8Hz), 7.97(1 H, s). 

Example 73 

Production of 1 -(2-chloro^-(thiophen-2-yl)te^ 
(85) 

[0344] In the same manner as in Example 1, the desired benzimidazole (85) was obtained from carboxyiic acid 
obtained in Production Example 38 and (4-methylbenzene)suHbnamide. 

[Physicochemical properties of Compound (85)] 

[0345] 

1 H-NMR (DMSO-d6, 6 ppm): 2.36(3H, s), 2.49(3H, s), 5.59(2H, s), 6.45(1 H. d, J*8.1Hz) ( 7.13(1H, m), 7.38(2H, d. 
J=8.2Hz), 7.48(1 H, d, J=8.2Hz), 7.58(2H,m), 7.64(1 H, d, J=8.5Hz), 7.71(1H, d, J=8.5Hz), 7.85(3H, m), 8.07(1 H, s), 
12.32(1 H.brs). 
IR(Nujol): 1698 cm' 1 , 
mp: 207.5-208.5°C. 

Example 74 

Production of 1 -(2-chloro^-(thiophen-2-yl)ben^ (86) 

[0346] In the same manner as in Example 1, the desired benzimidazole (86) was obtained from carboxyiic acid 
obtained in Production Example 38 and 1-pentanesulfonamide. 

[Physicochemical properties of Compound (86)] 

[0347] 

1 H-NMR (DMSO-d6. 5 ppm): 0.79(3K t. J=7.3Hz), 1.24(2H, m), 1.33(2H. m), 1.66(2H. m), 2.52(3H, s). 3.48(2H, t. 
J=7.7Hz), 5.61(2H, s). 6.48(1H, d, J=8.2Hz), 7.13(1H, m), 7.49(1H, d, J=8.1Hz), 7.58(2H. m), 7.68(1H, d, J=8.5Hz), 
7.80(1 H, d. J=8.4Hz), 7.86(1 H, s). 8.12(1 K s), 11. 88(1 H, brs). 
IR(Nujol): 1684 cm- 1 . 
mp: 213-216°C. 

Production Example 39 

(First Step) 

Production of 1 -(2-chloro^-(furan-2-yl)benzyl)^Kethoxycarbonyl)-2-methylbenzimidazole 

[0348] i-(2-Chloro-4-iodobenzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole (1.00 g) as obtained in Production 
Example 23, furan-2-boric acid (0.30 g), tetrakis(triphenylphosphine)palladium (IV) (0.06 g), a 2 M sodium carbonate 
aqueous solution (2.2 ml), toluene (3 ml), and ethanol (1 ml) were mixed and refluxed for 2.5 hours under heating. The 
solution was allowed to cool to room temperature and extracted with toluene (50 ml) and water (50 ml). The organic 
layer was dried over anhydrous sodium sulfate and concentrated under reduced pressure. The oil thus obtained was 
recrystallized from ethanol/water (20 ml/20 ml) to obtain the desired compound, 1-(2-ch!oro-4-(furan-2-yl)benzyl)-6- 
(ethoxycarbonyl)-2-methylbenzimidazole (0.73 g). 
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[PhysicochemicaJ property of the compound] 
[0349] 

77 S (,H. S ).780(,H.d.l8:4*)%io!;. s ^i5lH.si! ' ' ' 1 J - S " 

(Second Step) 

Production of 6-carboxy-l-( 2 .ch.o^^ 
S^o!^ 

The solution was allowed to coo. to ^JSJ£?£! SSETTS re, ' UXed f0r 15 h0UrS under hea,in 9- 
acid (about 6 ml). After adding water Z TnTSESL ^1 ^ WaS adjUSt6d to 6 with 1N *drochloric 
ethano.. and dried under m£S!^^SS^SS^ "fS^ * Wrth 50 % a " ueous 

zimidazole (0.305 g). d8S ' red 6<arbox y 1 -( 2 ^ h| o™-4-(»uran-2-yl)ben 2 yl)-2-methylben- 



20 [Physicochemical property of the compound] 
[0351] 



Example 75 

» Production of ^(2^o ro *(W 2 .^» 1>2 ^^,^ M ^^^ b<n2(m . (teoie ^ 

ZSS-lSXiS^ ,87 ' - *™ — * «* 

35 [PhysicochemicaJ properties of Compound (87)] 
[0353] 

mp:221.8-222.7°C. 
<s Example 76 

Pf0*c«o» Of M2«l*,o+(fur^2.^^ (-) 



[Physicochemical properties of Compound (88)] 
[0355] 
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IR(Nujol): 1614 cm- 1 . 
mp: 1 54.2-1 55.9°C. 

Example 77 

Production of 1-(2-chloro*4-(phenylethynyl)benzyl)-2-methyl-6-((4-methylbenzen 
(89) 

[0356] tn the same manner as in Example 1, the desired benzimidazole (89) was obtained from carboxylic acid 
obtained in Production Example 23 and (4-methylbenzene)sulfonamide. 

[Physicochemical properties of Compound (89)] 

[0357] 

1 H-NMR (DMSO-d6, 8 ppm): 2.34(3H, s), 2.47(3H, s), 5.61(2H, s), 6.44(1H, d. J=8.1Hz), 7.37-7.44(6H, m), 7.52- 
7.57(2H, m), 7.64(1 H, d. J=8.2Hz). 7.72(1 H, d, J=7.1Hz), 7.77(1 H. d, J=1.7Hz), 7.85(2H, d=8.3Hz), 8.06(1 H, s). 
IR(Nujol):1682 cm' 1 , 
mp: 222.4-228.5°C. 

Example 78 

Production of 1-(2-chloro^-(phenyle%nyl)benzyl)-2^ (90) 

[0358] In the same manner as in Example 1 , the desired benzimidazole (90) was obtained from carboxylic acid 
obtained in Production Example 23 and 1-pentane-1 -sulfonamide. 

[Physicochemical properties of Compound (90)] 

[0359] 

1 H-NMR (DMSO-d6, 6 ppm): 0.85(3H, t J=7.0Hz) ( 1.43(2H, q, J=7.3Hz), 2.22(2H. m) ( 5.62(2H, s), 6.48(1 H, d, 
J=8.3Hz), 6.76(1H, d, J=14.9Hz), 6.81-6.89(1H t m), 7.39-7.45(4H, m), 7.52-7.58(2H, m). 7.67(1H, d, J=3.9Hz), 
7.78(2H, m), 8.10(1 H, s), 11. 97(1 H, brs). 
IR(Nujol):1673 cm 1 , 
mp: 242.7-244.0°C. 

Example 79 

Production of l.-(2-chloro^-(phenylethynyl)benzy^ (9 1 ) 

[0360] In the same manner as in Example 1 , the desired benzimidazole (91) was obtained from carboxylic acid 
obtained in Production Example 23 and (4-vinylbenzene)surfonamide. 

[Physicochemical properties of compound (91)] 

[0361] 

1 H-NMR(DMSO-d6. 5 ppm): 5.44(1H, d, J=11.0Hz), 5.62(2H, s), 5.99(1 H, d. J=17.7Hz), 6.44(1 H. d, J=8.1Hz) t 
6.80(1H, dd. J=11.0, 17.7Hz), 7.38-7.45(4H, m) t 7.52-7.56(2H, m), 7.62-7.74(4H, m), 7.77(1H, d, J=1.6Hz), 
7.93(2H, d. J=8.4Hz). 8.07(1 H, s), 1 2.39(1 H, brs). 
IR(Nujol):1694 cm" 1 , 
mp: 237.5-238.5°C. 
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Example fin 



5 



[Physicochemical properties of Compound (92)] 
[0363] 



20 



25 



IR(Nujol):1672cm 1 . 
mp: 239.1 -241 .8°C. 

Example 81 

[Physicochemical properties of Compound (93)] 
[0365] 

30 

1 H-NMR(DMSf>d6, 5 ppm): 5.39(1 H, d, J=1 1.0Hz), 5.57(2H, s) 5 95(1 H d J-l7fiH^ a a*/iu a ■ o <u * 

^^^^^^^^ 

35 mp : 142.5-144.5°C. 
Example Q2 

45 [Physicochemical properties of Compound (94)] 



f0367] 



so 



1 H-NMR (DMSOdS. 8ppm): 0.84(3H. t. J=7.3Hz). 1.37-1.44(2H. m). 2 21(2H a J-6 8Hz) 2 51»h «i «> www 
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IR(Nujol):1674 cm 1 
mp: 224.5-227.5°C. 
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Example 83 

Production of 1-(2-chloro-4-((E)-2-phenylethenyl)benzyl)-2-methyi-6-((E)-2-phenylethen 
dazole (95) 

[0368] tn the same manner as in Example 1 , the desired benzimidazole (95) was obtained from carboxylic acid 
obtained in Production Example 24 and ((E)-2-phenylethenyl)sulfonamide. 

[Physicochemical properties of compound (95)] 

[0369] 

1 H-NMR (DMSO-d6. 5ppm): 2.50(3H, s), 5.59(2H, s), 6.46(1H, d, J=8.1Hz), 7.20(1 H. d, J=16.4Hz), 7.25-7.32(2H, 
m). 7.36(2H, t, J=7.7Hz), 7.41-7.45(4H, m). 7.49(1 H. d. J=15.4Hz), 7.57(2H, d, J=7.9Hz), 7.62(1H, d. J=15.5Hz), 
7.66(1 H, d, J=8.5Hz), 7.74(2H, d. J=7.8Hz). 7.80(1 H, d, J=8.5Hz), 7.82(1 H. s). 8.13(1H, s), 12.1(1H. brs). 
IR(Nujol):1672 cm' 1 , 
mp: 249.9-251 .4°C. 

Production Example 40 

(First Step) 

Production of 1 -(2-chloro-4-rydroxybenzyl)^-(ethoxycarbonyl)-2-methylbenzimidazole 

[0370] Ethyl 4-(acetylamino)-3-aminobenzoate (6.34 g), 4-acetoxy-2-chlorobenzyl bromide (14.0 g), potassium car- 
bonate (5.12 g), and sodium iodide (1.28 g) were added to ethyl acetate (35 ml) and water (13 ml) and the whole was 
stirred for 15 hours at 70°C. The organic layer was separated, washed with water, and concentrated under reduced 
pressure. Ethanol (30 ml) and 35 % hydrochloric acid (3.2 g) were added to the oily residue and the mixture was stirred 
for 3 hours at 70°C. After extraction of the reaction solution with ethyl acetate and water, the organic layer was sepa- 
rated and concentrated. The residue was crystallized by addition of ethanol. Crystals obtained by filtration was dried to 
obtain 1 -(2-chloro-4-hydroxybenzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole (1 .53 g). 

[0371] Separately, the filtrate was concentrated and ethanol was added thereto to effect crystallization. Crystals 
obtained by filtration was dried to obtain l-(2-chloro-4-hydroxybenzyl)-6-(ethoxycarbonyi)-2-methylbenzimidazole (4.72 

9). 

[Physicochemical property of the compound] 
[0372] 

1 H-NMR(CDCI 3 , 5 ppm) : 1.39(3H, t. J-7.1Hz), 2.50(3H, s), 4.37(2H, q, J=7.1Hz), 5.37(2H, s). 6.14(1H. d, 
J=8.4Hz), 6.47(1 H, dd. J=8.5 and 2.2Hz), 7.01 (1H, d, J=2.2Hz), 7.67(1 H, d, J=8.4Hz) , 7.96(1 H, d, J=8.8Hz), 
7.99(1 H,s). 

(Second Step) 

Production of 1 -(4-butyloxy-2-chlorobenzyl)-6-(ethoxycarbonyl)-2-methylbenzimidazole 

[0373] N.N-dimethylformamide (5 ml) was added to 60 % sodium hydride (0.20 g, oily). Crystals of 1-(2-chloro-4- 
hydroxybenzyl)-6-(ethoxycarbonyl)-2-methyibenzimidazole (0.80 g) were added gradually thereto at room temperatur . 
After stirring for 1 hour at room temperature, n-butyl bromide (0.28 g, 4. 1 4 mmol) was added to the mixture. After further 
stirring for 15 hours at room temperature, water and subsequently ethyl acetate were added to the solution to effect 
extraction. The organic layer was separated, washed twice with water, and concentrated to obtain 0.62 g of oil. 

[Physicochemical property of the compound] 

[0374] 

1 H-NMR(CDCI 3 ,8ppm):0.95(3H.t, J=7.5Hz), 1.39(3H, t. J=7.3Hz), 1.42-1.50(2H, m), 1.70-1 78(2H. m), 2.57(3H, 
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/.00(1H, d. J=2.5Hz). 7.73(1 H, d, J=8.5Hz) . 7.96(1 H, s). 7.98(1 H. d, J=8.6Hz). 
< Third Step > 

Production of l-(4-butyloxy-2<hlorctenzyl)-6-carboxy-2-methylbenzimidazole 

E^L* (017 9)> ethan °' (8 ml)l and Water (4 ml > were added to 1-(4-butyloxy-2^hlorobenzyl)-6- 

ethoxycarbonyl)-2-methylbenz.m 1 dazole (0.62 g) and the whole was stirred for 4 hours at 80-C The pH was Zed 
to abou, ts wrth 35 ^hydrochloric acid. Deposited crystals were filtered and dried to cfctain c^^^^ 
loxy-2-chlorobenz y l)^-carboxy-2-methylbenzimidazole. [Physicochemical properties of the compound] 

1 H-NMR (DMSO-d6, 8 ppm) : 0.89(3H, t. J=7.5Hz). 1 .35-1 .42(2H. m). 1.60-1.68(2H m) 2 52f3H s> 3 94f2H t 
J=6.4Hz), 5.51(2H. s). 6.56(1H. d. J=8.7Hz). 6.81(1H. dd. J=8.7 and 2.5Hz), 7 OhH d SsHzW e^ H d 
J=8.4Hz), 7.88(1H. dd. J-8.4 and 1.3Hz). 7.94(1H. s). 12.68(1H. brs). >§ ( ' ' 

Example 84 

Production of 1-(4-butyloxy-2^hlorobenzyl)-6-(1-pemanesulfonylcarbam (96) 

5?L ■ o I? ^™ manner as in Exam P ,e 1 - the d^>ed benzimidazole (96) was obtained from carboxylic acid 
obtained in Production Example 40 and 1 -pentanesulfonamide. 

[Physicochemical properties of Compound (96)] 

[0377] 

'H-NMR (DMSM6 . 8ppm): 0.81(3H f t J=7.2Hz), 0.89(3H, t, J=7.4Hz), 1.21.1.29(2H, m). 1.31-1.42(4H, m). 1.61- 
L o ?u ; *} 3 49{2H ' 1 J=7 ' 7HZ) ' 3 ' 94<?H ' 1 J=6 5Hz >' 5 ' 50 < 2 * s >' 6 * 45 ( 1H . d - J=8.7Hz), 6.81(1H. 

12 240H S) (1H ' * J=^5HZ), ?,65(1H ' * J=85H2) ' 7 78(1H ' dd ' J=8 ' 4 and 15H2) ' 8 ' 09 < 1H * S >« 

IR(Nujol):1674 cm 1 , 
mp: 1 66.0-1 72.5°C. 

Productio n Example 41 

< First Step) 

Production of 1 -(2-chloro-4-(3-methylbutoxy^^ 

[0378] In the same manner as in the second step of Example Production 40, the desired compound (0 600 g) was 
^teined from 1 -<2-chloro-4-hydraxybereyl)-6-eth^ (O.eoo g) and 1 -bromo-3-methyl- 

[Physicochemical property of the compound] 
[0379] 

1 H-NMR(CDCI 3 , 8 ppm) : 0.94(6H, d. J=6.7Hz), 1.39(3H ( t, J=7.0Hz), 1.64(1H, q. J=6.6Hz), 1.76-1 83(1 H m) 

2^^ZM^^^B.Wz) . 4.37(2H. q, J-7. 1 Hz), 5.38(2H, s), 6.36(1 H, d, J=8.6Hz), 6.62(1 H, dd J=8 7 and 

2.5Hz), 7.0CT^T3^H2lr^ (1 1 1 , d Ju flJSU ^ q*.« n 4 f?H. mV 

(Second Step) 

Production of 1 -(2-chloro-4-(3-methylbutoxy)benzyl)-6-carboxy-2-methylbenzimidazole 

[0380] In the same manner as in the third step of Production Example 40, the desired compound (0.509 g) was 
obtained from 1 K2<hloro-4-(3-methylbutoxy)benzyl)-6-ethoxycarbonyl-2-methylbenzimidazole (0.600 g). 
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[Physicochemical properties of the compound] 
[0381] 

1 H-NMR(DMSO-d6, 5ppm) : 0.89(6H, d, J=6.8Hz), 1.56(2H. q, J=6.6Hz), 1.68-1.77(1H, m), 2.52(3H, s), 3,96(2H. 
t. J=6.7Hz), 5.52(2H, s), 6.56(1 H, d, J=8.7Hz), 6.82(1 H, dd, J=8.6 and 2.5Hz), 7.12(1 H, d. J=2.6Hz), 7.61 (1H. d. 
J=8.5Hz), 7.88(1 H, dd, J=8.5and 1.6Hz), 7.94(1 H, d, J=1.3Hz), 11. 70(1 H t brs). 

Example 85 

Production of 1 -(2-chloro-4-(3-methyibutoxy)benzyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl)benzimidazole (97) 

[0382] In the same manner as in Example 1, the desired benzimidazole (97) was obtained from carboxylic acid 
obtained in Production Example 41 and 1 -pentanesurfonamide. 

[Physicochemical properties of Compound (97)] 

[0383] 

1 H-NMR (DMSO-d6, 8 ppm): 0.80(3H. t. J=7.2Hz), 0.88(6H, d, J=6.6Hz), 1.26(2H, m), 1.34(2H, m). 1.56(2H, m), 
1.67(3H, m), 2.49(3H, s), 3.47(2H, t. J=7.7Hz), 3.96(2H, t, J=6.6Hz), 5.50(2H,s). 6.45(1 H, d. J=8.7Hz), 6.81 (1H, d, 
J=8.6Hz), 7.1 3(1 H, d. J=2.4Hz), 7.65(1 H. d, J=8.5Hz), 7.78(1 H, d, J=:8.4Hz), 8.09(1 H, s), 11. 87(1 H, brs). 
IR(Nujol):1672 cm" 1 , 
mp: 178.1-179.0°C. 

Example 86 

Production of 1 -(2-chloro-4-(3-methylbutoxy)benzyl)-2-m^ 
(98) 

[0384] In the same manner as in Example 1, the desired benzimidazole (98) was obtained from carboxylic acid 
obtained in Production Example 41 and (4-methylbenzene)surfonamide. 

[Physicochemical properties of Compound (98)] 

[0385] 

1 H-NMR (DMSO-d6. 8 ppm): 0.89(6H,d, J=r6.7Hz),1.56(2H, m), 1.72(1H, m), 2.38(3H, s), 2.47(3H, s), 3.96(2H, t. 
J=6.5Hz) ( 5.49(2H, s), 6.43(1 H, d. J=8.5Hz) ( 6.80(1 H, d. J=8.5Hz), 7.1 3(1 H, s). 7.41 (2H, d, J=8.0Hz). 7.62(1 H, d, 
J=8.4Hz), 7.70(1H t d. J=8.2Hz), 7.86(2H, d. J=8.2Hz), 8.04(1 H, s). 
IR(Nujol): 1606 cm 1 . 
mp:218-226°C. 

Test Example: Test for activity of decreasing plasma glucose using db/db mice 
Test compounds 

1 -(isoquinolin-3-ylmethyl)-2-methyl^ (1 3) 

Animal used 

[0386] Five-week-old female mice [C57BL/KsJ<Jbm db+/db+, C57BLVKsJ-dbm +m/+m (Jackson Laboratory) were 
purchased, and were kept for 2 to 3 weeks. Then, these mice were used in the test 

Preparation of an agent 

[0387] A test compound was mixed with a powdered chow (CE-2, made by Nippon Clea) using a mortar. The mixing 
ratio was 0.01%. The mixed chow was changed twice a week. The feed amount and the remaining amount were 
recorded, and the intake was calculated from the difference therebetween. 
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Test SChpdnlo 



10 



8 to 10 weeks old). In the morning on day 7^ mice for 14 days (from 

hepannized glass capi„ ary tu5es (Chase^n* ed cS ^1^^ the 0rbital venous P'^s sing 
centnfugal separation. Plasma glucose, triglyceride nXl Jl„ ^ 3 P ' aSma ' raCtion was through 
well as plasma glucose and triglyceride concentrations o i"^ 10118 were ^asured on day 0 and day 14 as 
day 14. After the final coHectJof the tS^^Zl^X^T """" °" °' ^ 



Measurement mpjy 



15 



20 



""S^^^ WaKo r.de by Wako 

by a GPO-p-chlorophenol method (Triglyceride G-Te^Wako^doh «™entration was measured 

□AOS method (Triglyceride E-Test wl") J^^^^^^^^ ,ndust ^ « a GpS 
conducted immediately after the blood collection 1 I™ ^^IT*™*" 6 ™* measurements were 
assay method (Phadese, Insulin RIA « r,de by cJ^JSttSZSS 1 * --muno 



Results 
[0390] 
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Smous?^^ 

plasma tnglyceride concentrations of the group to ^Xi^L22i* Cr ^S , the plasma 9 |ucose •* •* 
result, when the test compound was adminLtered «T£f2 ,f rnTT adm,nistefed "as calculated. As a 
while TG concentration-decreasing activit? wis TtJ ^ P ' aSma glucose basing activity was 44%. 

INDUSTRIA L APPI iq arm itv 

Sa^r^rSS - are .ov«ed. Tnese com- 

.ng and treating impaired glucose tolerance diabeteS^ S*t~ ? h k J 9 aCt,V,t * and " useful for 
diabetJc arthropathy, diabetic osteopenia <SK2£^ 

diabetic neuropathy, diabetic cataraS, ££Z££^^ njphwp** ^ de ^opathy. 

d,sorders. Rabson-Mendenhall syndrome. leprJhaS'SL^T '"^ reSiStanCe (e '9- insu,in 
syndrome. Gushing syndrome, acromega \y e cT^Stic Sr' 9 T Syndr ° me ' Seip syndrome ' 
vascular disorders (e.g., stenocardia, ciacS^ hyperemia, atherosclerosis, cardio- 

feeding disorders, etc.). or hypertension- or st^'rS ( f 9 '' ^arometabolism such as 

ure. glomerulopathy (e.g.. emetic J2£E£ tZfi^*'^** hypertension ' heart fail- 

FK506. cyclosporin, etc.). re na. f ai.ure.TS S£ SoJSSKT^^ r " 0P-V indUCed * 
angropathy. cerebral apoplexy, chronic reversible I e " 9 -J fter Percutaneous arterioplasty). distal 
a s*ma),etc.).autoimmu n e^^ br °. nchrtis - asthma (chronic asthma allergic 

orders (e.g.. hypersensitive enterc^y^ 

and diabetic complications (e g dtabJfc«w£EL !f 6 (e *' 0r9an,c '^nce. psychic impotence, etc ) 

"sis, diabetic neplopa^ 

nephritis. ca*^.^preorJ!S JSJ 21^,.^ d,abe,iC e « rtw dlabefc *"wpathy etc.). 
ated with chronic disLeslu^as tS^^JSS^ an8mia ' ^a^assoc' 

after PTCA. """a*** andoenne d.sorder. AIDS. etc.). pancreatitis, or restenosis 



-Claims- 



1 • A benzimidazde derivative represented by the following formula (I) or a salt thereof: 
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wherein R-i represents a hydrogen atom, a lower alkyl group, a lower alkoxy group, or a lower alkylthio group; 
R 2 represents an aromatic lower alkyl group, which may be substituted with one or more groups selected from 
a halogen atom, an alkyl group, a halo-lower alkyl group, a nrtro group, a lower alkoxycarbonyl group, an aro- 
matic group, an aromatic lower alkyloxy group, a lower cycloalkyloxy-lower alkyl group, an aromatic tower alkyl 
group, an aromatic lower alkenyl group, an aromatic lower alkynyl group, an aromatic oxy lower alkyl group, a 
lower cycloalkyl-lower alkyloxy group, an alkenyl group, a lower alkoxy group, a lower alkylthio group, a lower 
alkanesutfinyl group, a lower alkanesulfonyl group, and a lower alkanesulfonylcarbamoyl group; 
R 3 represents an alkyl group, a hydroxy lower alkyl group, an alkenyl group, an aromatic group, a halogenated 
aromatic group, a lower alkyl aromatic group, a lower alkenyl aromatic group, an aromatic lower alkyl group, or 
an aromatic lower alkenyl group; and 

-X- is a cross-linking group represented by any one of the following formulas (II) to (VI): 





The benzimidazole derivative or a salt thereof according to claim 1 , wherein R., is a lower alkyl group. 

The benzimidazole derivative or a salt thereof according to claim 1. wherein -X- is a cross-linking group repre- 
sented by the formula (V). 

A pharmaceutical composition for preventing and treating impaired glucose tolerance, diabetes, diabetic complica- 
tions, syndrome of insulin resistance, polycystic ovary syndrome, hyperlipidemia. atherosclerosis, cardiovascular 
disorders, hyperglycemia, hypertension, stenocardia, pulmonary hypertension, congestive heart failure, glomeru- 
lopathy, tubulointerstitial disorders, renal failure, atherosclerosis, angiostenosis, distal angiopathy, cerebral apo- 
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sr;^^ urticaria . 9laucoma . diseases 

which comprises, as an active inSenT ■TS2EiiT n * ZZ?* pancreatitis - ° r stenosis after PICA, 
cally acceptable salt thereof: ^ represented by the following formula (I) or a pharmaceuti- 




a halogen atom, an alkyl group a SSTw ™ . «« one or more croups selected from 

-X- ,s a cross-lintang group represented by any one of the following formulas (II) to (VI): 




so 



^"^j^?^ ^ " *f ^ an aromatic tow, alM 

x- is a cross-linking group represented by the formula (V). 

The benzimidazole derivative or a salt thereof according to claim 5. wherein R, represents a hydrogen atom or a 
lower alky, group. R 2 represents an aromatic lower alky, group, which may be suited £c£ZZ!^ 
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atoms, and R 3 represents a hydroxy lower aikyl group or an alkenyt group. 

7. The benzimidazole derivative or a salt thereof according to claim 6, wherein R 1 represents a lower alky! group, R 2 
represents a benzyl group, a naphthylmethyl group, or an isoquinolylmethyl group, which may be substituted with 
one or more halogen atoms, and R3 represents a hydroxy lower alkyl group or an alkenyl group. 

8. A pharmaceutical composition for preventing and treating impaired glucose tolerance, diabetes, diabetic complica- 
tions, syndrome of insulin resistance, polycystic ovary syndrome, hyperlipidemia, atherosclerosis, cardiovascular 
disorders, hyperglycemia, hypertension, stenocardia, pulmonary hypertension, congestive heart failure, glomeru- 
lopathy, tubulointerstrtial disorders, renal failure, atherosclerosis, angiostenosis, distal angiopathy, cerebral apo- 
plexy, chronic reversible obstructions, autoimmune diseases, allergic rhinitis, urticaria, glaucoma, diseases 
characterized by enteromotility disorders, impotence, nephritis, cachexia, pancreatitis, or restenosis after PTCA, 
which comprises, as an active ingredient, the benzimidazole derivative or a pharmaceutical^ acceptable salt 
thereof according to claim 1, wherein R 2 represents an aromatic lower alkyl group, which may be substituted with 
one or more groups selected from a halogen atom, an alkyl group, an aromatic group, an alkenyl group, a lower 
alkoxy group, a lower alkytthio group, a lower alkanesuffinyl group, and a lower alkanesulfonyl group, R 3 represents 
an alkyl group, a hydroxy lower alkyl group, an alkenyl group, an aromatic group, an aromatic lower alkyl group, a 
lower alkyl aromatic group, or an aromatic lower alkenyl group, and -X- is a cross-linking group represented by the 
formula (V). 

9. The pharmaceutical composition according to claim 8, wherein represents a hydrogen atom or a lower alkyl 
group, R 2 represents an aromatic lower alkyl group, which may be substituted with one or more halogen atoms, and 
R 3 represents a hydroxy lower alkyl group or an alkenyl group. 

10. The pharmaceutical composition according to claim 9, wherein R 1 represents a lower alkyl group, R 2 represents a 
benzyl group, a naphthylmethyl group, or an isoquinolylmethyl group, which may be substituted with one or more 
halogen atoms, and R 3 represents a hydroxy lower alkyl group or an alkenyl group. 

11. The benzimidazole derivative or a salt thereof according to claim 1, wherein R 1 represents a lower alkyl group, R 2 
represents a benzyl group, which may be substituted with one or more groups selected from a halogen atom, an 
alkyl group, a halo-lower alkyl group, an aromatic group, a lower cycloalkyloxy-lower alkyl group, an aromatic lower 
alkenyl group, an aromatic lower alkynyl group, an alkenyl group, a lower alkylthio group, and a lower alkanesurfo- 
nylcarbamoyl group, and R 3 represents an alkyl group, an alkenyl group, an aromatic group, a halo-aromatic group, 
a lower alkenyl aromatic group, an aromatic lower alkyl group, a lower alkyl aromatic group, or an aromatic lower 
alkenyl group. 

1 2. The benzimidazole derivative or a salt thereof according to claim 1 1 , wherein R«| represents a methyl group, R 2 rep- 
resents a benzyl group, which may be substituted with one or more groups selected from a halogen atom, an alkyl 
group, a halo-lower alkyl group, a phenyl group, a lower cycloalkyloxy-lower alkyl group, a phenyl lower alkenyl 
group, a phenyl lower alkynyl group, an alkenyl group, a lower alkylthio group, and a lower alkanesulfonylcarbamoyl 
group, and R 3 represents an alkyl group, an alkenyl group, a phenyl group, a thiophenyl group, a halo-phenyl group, 
a lower alkenyl phenyl group, a phenyl lower alkyl group, a lower alkyl phenyl group, or a phenyl lower alkenyl group. 

13. The pharmaceutical composition according to claim 4, wherein R 1 represents a lower alkyl group, R2 represents a 
benzyl group, which may be substituted with one or more groups selected from a halogen atom, an alkyl group, a 
halo-lower alkyl group, an aromatic group, a lower cycloalkyloxy-lower alkyl group, an aromatic lower alkenyl group, 
an aromatic lower alkynyl group, an alkenyl group, a lower alkylthio group, and a lower alkanesulfonylcarbamoyl 
group, and R 3 represents an alkyl group, an alkenyl group, an aromatic group, a halo-aromatic group, a lower alke- 
nyl aromatic group, an aromatic lower aikyl group, a lower alkyl aromatic group, or an aromatic lower alkenyl group. 

14. The pharmaceutical composition according to claim 13, wherein represents a methyl group, R 2 represents a 
benzyl group, which may be substituted with one or more groups selected from a halogen atom, an alkyl group, a 
halo-lower alkyl group, a phenyl group, a lower cycloalkyloxy-lower alkyl group, a phenyl lower alkenyl group, a phe- 
nyl lower alkynyl group, an alkenyl group, a lower alkylthio group, and a lower alkanesulfonylcarbamoyl group, and 
R 3 represents an alkyl group, an alkenyl group, a phenyl group, a thiophenyl group, a halo-phenyl group, a lower 
alkenyl phenyl group, a phenyl lower alkyl group, a lower alkyl phenyl group, or a phenyl lower alkenyl group. 

15. The benzimidazole derivative or a salt thereof according to claim 1, which is selected from 1-(isoquinolin-3-ylme- 
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thyO-S-methyl-e-d-pentane-sulfonyfcarbamoyObenzimidazole 1 (u m n ■ 

P*ntanesulfonylca,bamoyl)benzimidazole "^ZL* ^ ro,sa ' u,nol| n-3-yl)methyl)-2-m e ihyl-6-(l 

((n*utylaminosulfonyl)carbamoylH-(2^^^ 6- 

lure.do)b e nz,m,dazole. i-(2-chloro-4-(trifluorometh y nben2vl)-2 math J J loroben2 y | )-2-methyl-6-(N'.pheny- 
z.mrdazole. l-(2.4<Jichloroben 2 yl)-2-methy)-6.((E) 2 ^ffJi^T^P'^^^^c^oyObw- 
4 ^Wbenzyl).2-methy^ W2-chloro- 
^^flEl^i**^^ 1- 2-chloro-4-phenylben 2 yl).2- 

ophen.2-yl) S ul<ony.cartenioyO-2.mJhylben 2 in5d2de ^ 
en)sulfonytcarbamoyl)benzimidazole. wi*£5o 2 ^ lor £?To' 2 '*^^ 
bamoyl)benzimidazol e .i-(4-bromo^^ 
idazole. e-tfS-bromcrthiop^ 

b ™f^en-2-y.)s^^ 6-((5- 
(cyclohexylmethyloxyJberttyD^-methvl-R ft ^ont a „oc ^ ' ethy,benz,midazole ' 1 -(2-chloro-4- 

fo^carbamoyD-w^-dichlorobenzyl^ 
1-yOsuNbnylcart^ 

bamoyDben.imida.ole, l^itonM^SSJ^ 
zole. i-(2-chloro-4-p*enylbenzyl)-2-me^ 

<*'«oben*yJ).2Hn«W 1 -(4-bromo-2. 

^((EH^-en^^ 1-(2-chloro-4-phenylben 2 yl).2-met^. 

tanesulfonylcartamoyObenlimidazoTe H2^ 
cart Ja moyl)ben 2 imida 20 le. l-(2chiorolS^ 
cartamoyObenzimidazole. I-Mor^ 
<^°'e. l-(2«hloro-4^^^ 

t^lthio^-chloroben^-me^ 

2.methyl«-(i*entanesuHon y ^ 

((4.methylben 2 ene)sulfonyl<arbamoyl)beSmS 
fony.Jcaman^yOben.imidazole. ^ 

hamnullh^,;^ . . ^ , *^ ICnl0rODen2 y | )-2-methyl-6-«(4-methvlohani/h a min«e,.i« u 



lonyDcaroamoyDbenamidazole. 1 - (2 4-dichlorobenzvhV ™* V ^'• z - nietf V | - 6 *(( n 1'entylaminosul- 

bamoyl)ben 2 imida 2 ole, l-(2.chl<*o^nylb^ 

ziirodazole. 1 -(2-chloro-4-{trifluorometnvnbenzvn-2 ZZtuTm? -PertanesuHbnylcarbamoy|)ben- 
1-(2^h,oro-4-( P hen^^ 

chloro-4-(phenylethynyl)Ln^ H2- 
fohenviBth u „w ( ^«„,./o ' t ^r"?" 6 . ((E) ^^"e^-sulfonylcarbamoyDberaimidazoia l/^m 




*amoyl)-2-methy.b e n^^ 

benzimidazole, 6-(benzene S u«onylca,ta^ 

'"oromethyljbenzyl^-methyl-e-^ 1-(2-chlo ro -4-(trif- 

™thy.-6-(Wn^^^ 1-(2-ch.oro^- P heny.ben 2 ;,-2- 

zeneJsulfonylcartamoyDbenzimidazote 2 ch j^?^"^ 

H^enzyloxy-^Z^ 
roben 2 yl). 2 ™thyl-6.((4.metnylbe^^^^ 

tanesulfonylcarbamoyl)benzimidazole 1 -raSS?,*** J ( lchloro P nen y | )ethyl)-2-methyl-6-(1 -pen- 
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methyl-6-(1-pentanesulfonylcarbamoyl)benzimidazole, 1-(2-chloro-4-iodobenzyl)-2-methyl-6-((4-methylben- 
zene)sulfonylcarbamoyl)benzimidazoie, 1-(2-chloro-4-ethoxybenzyl)-2-methyl-6-(1-pentanesuIfonylcar- 
bamoyl)benzimidazoie, 1-(2-chloro-4-ethoxybenzyl)-2-methyt-6-((4-methylbenzene)sulfonyi- 
carbamoyl)benzimidazole ( 1-(4-bromo-2-chlorobenzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyi)benzimidazol^ 
1-(2-chloro-4-(trifluoromethyl)benzyl)-2-m^ (R)-1-(2,4- 
dichlorobenzyl)-6-((4-hydroxyO-pente^ (S)-1-(2,4-dichlorobenzyl)-6- 
((4-hydroxy-1 -pentane)sulfonytcarbamoyl)-2-methy!benzimidazole, optically active 1 -(2,4-dichlorobenzyl)-6-((2- 
hydroxy-1-pentane)sulfonylcarbamoyl)-2-methylbenzimidazole (showing longer retention time by liquid chromatog- 
raphy), optically active 1 -(2,4-dichlorobenzyl)-6-((2-hydroxy-1 -pentane)sulfonylcarbamoyl)-2-methylbenzimidazole 
(showing shorter retention time by liquid chromatography), optically active 1-(2,4-dichlorobenzyl)-6-((3-hydroxy-1- 
pentane)sulfonylcarbamoyl)-2-methylbenzimidazole (showing longer retention time by liquid chromatography), 
optically active 1-(2,4<lichlorobenzyl)-6-((3-hydroxy-1-pentane)sulfonytcarbamoyl-2-methylbenzimidazole (show- 
ing shorter retention time by liquid chromatography), 1-(2-chloro-4-(1-hexyl)benzyl)-2-methyl-((4-methylben- 
zeneJsulfonylcarbamoyObenzimidazole, 1-(2-chloro-4-(1-hexyl)benzyl)-2-methyl-6-(pentanesultonylcarbamoyl) 
benzimidazole, 1-(2^hloro-4-(thiophen-2-yl)benzyl)-2-meth^ 

zole. 1 -(2-chloro-4-(thiophen-2-yl)benzyl)-2-methyl-6-(1 -pentanesulfonylcarbamoyl)benzimidazole, 1 -(2-chloro-4- 
(furan-2-yl)benzyl)-2-methyl-6-(1-pentanesulfonylcarbamoyl)benzimidazole, 1-(2-chloro-4-(furan-2-yl)benzyl)-2- 
methyl-6-((4-methylbenzene)sulfonylcarbamoyl)benzimidazole, 1-(4-butyloxy-2-chiorobenzyl)-6-(1-pentanesulfo- 
nylcarbamoyl)-2-methylbenzimidazole, 1-(2-chloro-4-(3-methylbutoxy)benzyl)-2-methyl-6-(1-pentanesulfonylcar- 
bamoyl)benzimidazole, and 1 -(2-chloro-4-(3-methylbutoxy)benzyl)T2-methyl-6-((4-methylbenzene)sulfonyl- 
carbamoyl)benzimidazole. 
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Fig. 2 
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Fig. 5 
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Fig. 1.5 
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Fig.16 




89 



THIS PAGE BLANK (uspto) 



"A 



EP 1 020 452 A1 





optically active compound 
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optically active compound 
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